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Hand-Operated Valves 





. Again 


Here’s another interesting job made easier with 
LOGAN Air-Operated Equipment. 


Piston rings are slotted at an hourly production of 
520 on this Cincinnati 18” Plain Automatic Miller. 
The LOGAN equipment, mounted on the machine 
table, is especially fast operating and contributes 
greatly to the productive capacity. 


LOGAN Air and Hydraulic-Operated devices not 
only aid machine tool builders in working our in- 
genious work holding methods, but also help man- 
ufacturers in many other industries to solve difficult 
problems, 


The LOGANSPORT MACHINE CoO. 
LOGANSPORT, INDIANA 


Designers and Manufacturers of Air and Hydraulic Devices 
for Every Work-Holding Requirement !— 
and Many Other Purposes. 
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Wp spadeatete in pioneering the Bench Size 
Diamond Boring Machine, brings to every 
shop having small bushings and bearings to 
finish on the |. D., an’ opportunity for in- 
creased accuracy, higher finish, and more 
economical production. 


Designed to meet 1933 production require- 
ments, this sma!l boring machine has been 
acknowledged as one of the most outstand- 
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ing machine tools recently developed. Free 
from vibration and maintaining perfect align- 
ment, this machine imparts a remarkably 
smooth finish on work up to 34” diameter 
or larger, depending on model. 


And the savings which are possible in your 
shop by using this comparatively low cost 
machine, make this CIMATOOL develop- 
ment of vital interest to you right now. No 
obligation in writing us for complete details. 


An attractive sample of the type of finish imparted by the CIMATOOL 
Bench Type Diamond Boring Machine will be sent to you upon request. 


CITY .MACHINE & TOOL WORKS 





1521 EAST 
THIRD 
STREET 


GRINDING & BORING CHUCKS -CHAMFERING.BURNISHING, DIAMOND BORING,G SPECIAL MACHINES 





DAYTON, 
OHIO, 
U.S.A. 
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The right to lead.... 


bese prime requisite of a. leader in the industrial field 
is the genius for the development of new ideas and the 
ability to adapt these ideas to some useful purpose. 


On this we rest our claim to leadership. 


Landis developed the tangential chaser—the one definite 
improvement made in thread cutting methods in recent 


years. 


Landis successfully applied this principle to the needs of 
a rapidly developing industry and has ever since con- 
stantly improved and widened the scope of application by 
the designing of new machines and die heads. 


Today, Landis builds—as standard equipment—seventy- 
nine. sizes and types of threading die heads, fifty-four 
different threading machines, twenty-one sizes and types 
of pipe threading machines and fifty-nine collapsible and 
adjustable taps. Each of these die heads, taps and ma- 
chines is a specialized tool—designed and developed to 
exactly fit the threading requirements of some branch of 
the metal working industry. 


Someone must lead the way. In threading, it’s Landis. 


LANDIS MACHINE CO., Inc. 
WAYNESBORO, PENNA. 


Cleveland Office: 504-505 Marshall Bldg. 
Detroit Office: 5928 Second Blvd. 
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OPERATION: MILLING THREAD ON SPLINE SHAFT 
MACHINE: LEES-BRADNER. 

MATERIAL: s. A. E. 3135 STEEL. 

PRODUCTION. 30 PIECES PER HOUR. 
LUBRICANT: 1 PART SUNOCO TO 15 PARTS WATER. 





™ Nigearg Falls, 
» N, y. 


OPERATION: GRINDING STEEL ROLL. 
9 IN. DIAMETER, 18 IN. LONG, 
MACHINE: LANDIS ROLL GRINDER, 12 IN. X 72 IN, 
SCLEROSCOPE: 9 TO 101. 
WHEEL SPEED: 1700 R. P. M. 
WORK SPEED: 40 R. P. M. 
COOLANT: 1 PART SUNOCO TO 30 PARTS WATER. 


ACCURACY MAINTAINED with 


he increasing necessity for lower 

production costs places upon Ma- 
chine Shop Executives the obligation of 
selecting cutting lubricants of known 
quality and proven worth. 

Economical operation and profit are 
dependent upon continuous machine 
tool performance. 

The service that Sunoco Emulsify- 
ing Cutting Oil renders many leaders in 
the metal cutting industry in reducing 
the cost of production is at your disposal 
for operations in your plant. 


LoNnG Runs BETWEEN Too. GRINDS 


Increased machine speed, longer runs 
per tool grind, less lost time for resetting, 
reduced tool maintenance, greater accu- 
racy and better finish are the reasons for 
the increasing use of Sunoco by the auto- 
motive industry, nut and bolt industry, 
gear manufacturers and steel plants. 

Sunoco protects the finished work 
from rust and corrosion, it will not separ- 
ate and is hygienic. 

e invite your correspondence and 
cordially offer you the assistance of our 
experienced Cutting Oil Engineers. 


SUN OIL COMPANY, PHILADELPHIA; PA., U.S.A. 


Sun Ou Company, Lrp., Montreal, Canada. 


British SuN Ou. Company, Ltp., London, England. 





EMULSI 


CUTTING OIL 


Made by the producers of BLUE SUNOCO MOTOR FUEL 


FYING 


Branches in Principal Cities 
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Mifference THAT MAKES 


PROFITS OR Losses / 


So you've covered all the bases in your 
shop? Fine! Let's see—equipment is 
of the latest type—skilled workmen 
—good materials—power problem 
licked. All very good indeed. 


How about lubrication? 


That one word makes a lot of differ- 
ence—a difference that makes Profits or 
Losses in times when every penny counts 
—greater Profits when times are better. 


Alemite High Pressure Lubrication Sys- 
tems PLUS Genuine Alemite Lubricants 
SAVE all along the line. Here are a few 
figures and they are only AVERAGES. 


Alemite Lubricants SAVE 50% or more 
of lubrication time. They save 50% or 
more of lubrication cost. 


They SAVE 80% of breakdowns and re- 
pair billstraceabletolubrication failure. . 


Alemite Systems PLUS Genuine Alemite 
Lubricants (Sold ONLY under the Brand 
Name—“Alemite”) guard your equip- 
ment against frictional wear in a man- 
ner as nearly approaching perfection 
as the finest of modern lubrication 
practice has thus far devised. 


LEARN the whole Alemite story of Sav- 
ings and Profits — WRITE TODAY! 








ALEMITE CORPORATION, (Division of Stewart-Warner) 675 


2680 N. Crawford Avenue, Chicago, Illinois 


Gentlemen: | am interested in information leading to reduction of costs through proper lubrication. 








PIONEERS 


IN SPECIALIZED LUBRICATION FOR 


INDUSTRY 
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ARMSTRONG| 





















The ARMSTRONG Turning Tool 
Holder does the work of a complete 
set of forged tools. Insert a cutter 
and you are tooled up for any job 


B... to the Fundamentals —roughing, facing, finishing cor- 
of Business—to Cost-Cutting ner or files work. 
ii icin irend ete « ae 


ONE are the days when anything would do, days of care- ARMSTRONG 
less tool selection. Gone is the policy of ‘“‘try anything 








# once.”’ We are back to fundamentals, to business on a Tool Hold 
business basis—to the basics of cost-cutting and saving. ool riolcers 
Again we sense the importance of sound shop practice and Lathe Dogs 
economy of known performance and absolute d dability, of C”’ Clamps 
ARMSTRONG TOOL HOLDERS that ‘‘SAVE All Forging, 70% Ratchet Drills 
Grinding and 90% a Speed es that — tool eer Armide Cutters 
ment, increase tool range, make every man his own ‘“‘tool- peed : 
dresser’? and keep men and machines producing; that cut aot A cae, 
cutting-costs on every operation on lathes, planers, slotters P Dall P 
and shapers; give years of service, full value and full profits. ‘osts 

Today’s costs must be closely figured. Production must be Planer Jacks 


certain and each tool must deliver its quota. Forty years of Machine Shop Specialties 


tool history and the experience of over 96% of the machine 
shops and tool rooms has established that ARMSTRONG 
TOOL HOLDERS can be depended on to do a day’s work every BROS. 


day, day after day. Use them on all machines. 





. Dies and Stocks 
Buy ARMSTRONG BROS. TOOL CO. Pipe Cutters and Wheels 
ARMSTRONG “The Tool Holder People’’ Pipe Vises 
rom your 
Supply House @, | 328 N. Francisco Ave. Chicago, U. S. A. Pipe Wrenches and Tongs 
«<> = London Branch: Armstrong Bros. Tool Co., Ltd. Write for Catalog B-27 


ARMSTRONG TOOL HOLDERS—In 96% of the Machine Shops and Tool Rooms. 
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Now 
You 


Can 


The author describes a process by 
which any kind of surface can be 
coated with practically any kind 


of metal, to any thickness. 


Spray Molten Metal » » » 


By PAUL HOWARD 


OME fifty years ago a German 

inventor patented a process by 
which fine particles of metal could be 
sprayed over any kind of base sub- 
stance, forming a metal coating that 
would protect against corrosion. Due 
to certain difficul- 
ties which arose, 
however, the 
process was laid 
aside and received 
no serious consid- 
eration until the 
World War. When 
the shortage of 
copper in Ger- 


fe 


Fig. 1—Using a Metal- 
lizer to apply a coat- 
ing of lead to the in- 
side of a section of 
steel pipe for use in a 
paper mill. 


many reached the acute stage, the 
process was revived for use in spray- 
ing iron with zinc, to serve as a sub- 
stitute for copper. 

Sometime later a group of Ameri- 
can engineers formed a company — 
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the Metallizing Company of America, 
Inc., Los Angeles, Cal.—to develop the 
process to its utmost possibilities. 
Their efforts have been so successful 
that the process is now in constant 
use in a number of plants throughout 
the country. Metal units that are too 
large to be plated or coated in any 
other way are coated by the Metal- 
lizing process to a thickness of from 





Fig. 2—Utilizing a lathe, with its automatic 
feed, for Metallizing a roll for a paper machine. 


0.002 to 0.018 in., depending on the 
condition to be overcome. Coatings 
are applied as a protection against 
corrosion or erosion. 

Tanks, boilers, and machinery used 
in the chemical industries, dairies and 
milk plants, oil industries, sugar mills, 
and other industries are Metallized 
with lead as a protection against the 
damaging effects of the acids. Metal 
units which are exposed to salt air are 
coated with metals that are imper- 
vious to corrosion. In the coal and oil- 
burning districts cast-iron bars are 
sprayed with aluminum to double their 








January, 1933 


life. Heat corrosion is prevented or 
retarded by the application of a coat- 
ing of aluminum. 

Cracked or chipped glass-lined tanks 
which normally would be condemned 
are now salvaged by the application 
of tin inlays. Blow holes in castings 
are filled with metal by the Metalliz- 
ing process, and the castings are 
saved from the scrap pile. Undersize 
shafts and other parts are built up 
to the required sizes by Metallizing. 
Stone, wood, plaster, concrete, paper, 
cloth, glass, or metal surfaces can be 
Metallized with practically any kind 
of metal, and to any thickness. 

Briefly, the process consists of feed- 
ing wire into a gas flame that is hot 
enough to melt it instantly, and atom- 
izing the molten metal, the entire 
process being automatic. To do this, 
the wire is fed through the Metal- 
lizer, which is a small piece of appara- 
tus that can be held in one hand and 
to which are attached both the hose 
lines from the acetylene (or hydro- 
gen) and oxygen tanks and the air- 
hose. The oxy-acetylene flame melts 
the metal and the compressed air 
performs the double function of oper- 
ating the wire feed turbine and atom- 
izing the metal after it has been 
melted. 

Any metal that is procurable in 
wire form can be sprayed, the speed 
of application depending on the melt- 
ing point of the metal. The average 
single coat of metal is about 0.002 in. 
thick, but any number of coats can be 
applied where a thick coating is de- 
sirable. The coated surface can be 
polished or ground without danger of 
the coating peeling or flaking. 

To prepare for operation, the oper- 
ator inserts the end of the wire 
through the feeding mechanism and 
lights the gas flame. With the work 
ready and the flame properly adjusted, 
he opens the air valve and thus starts 
the wire feeding into the flame. Im- 
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Fig. 3—Applying a lead 
coating to the inside sur- 
face of a large acid sand 
filter tank used in the 
production of oil. 


» 4 


is being applied, 
where it cools 
almost instantly and 
becomes practically 
an integral part of 
the base substance. 
In operation, the 
Metallizer is held 
directly over the 
work so that the 
spray hits the work 
with the maxi- 
mediately a spray of minute molten mum force obtainable. Usually the 
particles is projected from the nozzle Méetallizer is held in the hand, but it 
at a speed of approximately 30,000 is possible to hold it mechanically and 
feet per minute. However, in spite feed it automatically. In one case 
of the high speed and the fact that where a metal coating was to be ap- 
the particles have just been through plied to a large cylinder, the cylinder 
a flame of perhaps 5,200 deg. F., they was swung between centers in a 
cool almost instantly upon striking large lathe and revolved at a slow 
the surface at which they are aimed rate of speed while the Metallizer, 
and adhere firmly. clamped in position over the work, 
The only special preparation re- was fed longitudinally by the use of 
quired for Metallizing is that the sur- the thread-feed. 
face to be Metallized must first be The speed of application depends 
sand blasted. The sand blast is nec- principally upon the melting point of 
essary to remove all oil, 
grease, moisture, or other 
substance which might pre- 
vent proper adhesion, and to 
roughen the base surface so 
that maximum adhesion may 
be outlined. The terrific im- 
pact of the atomized metal 
with the base surface drives 
the coating metal into the 
pores in the base to which it 















































Fig. 4—Metallizing a blower with 
lead as a protection against the cor- 
fosive action of acid fumes and 
heat. The airplane motor exhaust 
manifolds in the foreground have 
been coated with aluminum to pro- 
tect them from heat corrosion. 
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the metal used for coating. In-a lab- 
oratory test, flat surfaces were coated 
with lead at a rate of more than 180 
square feet per hour. Under average 
working conditions, with an average 
workman, using hydrogen gas, the 
following rates can easily be attained: 


2 ERE ERS 120 sq. ft. per hr. per coat 
«ra 120 sq. ft. per hr. per coat 
on UR aie 120 sq. ft. per hr. per coat 
ie Se Sa eae 80 sq. ft. per hr. per coat 


Nickel silver. .50 sq. ft. per hr. per coat 
Aluminum ...60 sq. ft. per hr. per coat 

These speeds can be increased by 
using acetylene gas 
instead of hydrogen. 

The above figures 
are for a “smooth” 
coating, which 
leaves a surface that 
is a bit smoother 
than the finest sand 
paper. Rough coat- 
ings can be applied 
faster, but lack the 
required density. The 
thickness of the coat 
and the surface cov- 
ered depends, of 
course, on the judg- 
ment of the opera- 
tor and the adjust- 
ment of the Metal- 
lizer. Hard metals, 
such as bronze, nickel, silver, and cop- 
per, usually deposit to a thickness of 
0.0015 in. per coat, while the softer 
metals, like tin and lead, coat to a 
thickness of from 0.002 to 0.0025 in. 
It is possible to apply a heavy coat- 
ing ‘and then machine or grind the 
‘surface to the required dimension or 
thickness. 

Costs per square foot vary accord- 
ing to labor costs and the metals 
being used, and reduce as the skill of 
the operator increases. Two coats of 
metal are generally advisable -and 
‘sometimes more, depending upon the 
“conditions to be overcome. 

Probably the’ greatest value of the 
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Metallizing process lies in its use as 
a preventative of corrosion. Any ob- 
ject that is exposed to weather, rust, 
heat, chemicals, or salt air can be 
Metallized with a coating that will 
render it immune to corrosion. On 
galvanized work, where the galvaniz- 
ing has been burned or chipped off, 
the sheared edges can be Metallized 
with zinc. 

The illustration Fig. 1 shows a 
Metallizing outfit, including a port- 
able air compressor and the neces- 
sary acetylene and oxygen tanks, in 





Fig. 5—Pipe coils are coated with aluminum to prevent the 
corrosive action of heat and chemicals. 


use in the plant of the Enterprise 
Machine Company, Middletown, Ohio. 
Since the Metallizer was installed in 
this plant, which is a-large jobbing 
and contract shop, work to be Metal- 
lized has been drawn from a wide 
variety of manufacturing plants in 
the adjacent territory, including paper 
mills, dairy equipment manufacturers, 
soap factories, machine tool plants, 


-airplane plants, chemical plants and 


chemical machinery manufacturers. 
The operator is shown: here ap- 
plying a coat of lead tc the in- 
side of a section of steel pipe for the 
stock line in'a paper mill. The pipe 
is of the “Armco Spiral-Welded’”’ var- 
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“Sto the inside surface of a large acid 


“sand filter tank for one of the major 
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iety, 20 in. in diameter, and the lead 
was applied to a thickness of 0.007 in. 
The cost of this steel pipe, lead-lined, 
was about 25 per cent less than that 
of the heavy cast iron pipe which was 
previously used for this purpose. 

One of the most interesting jobs 
performed in this shop was that of 
Metallizing a paper machine roll that 
had become so badly pitted as to be 
useless. The roll was placed in a 
large lathe and the rough surface was 
turned off, then it was sand blasted 
to provide the necessary bond -for 
Metallizing. The roll was then placed 
back in the lathe and an attachment 
was bolted to the carriage of the 
machine so that the Metallizer could 
be held in the proper position, as 
shown in Fig. 2. 

Using the lead screw for feeding, 
with a slow speed, a coating of zinc 
from 0.003 to 0.004 in. thick was ap- 
plied as a base. Then two coats of 
copper were applied, each coat be- 
ing 0.005 in. thick, and the roll was 
burnished with smooth steel rollers in 
a holder similar to a knurling tool 
holder. The rolling process had the 
effect of both flattening and com- 
pressing the copper coat. After roll- 
ing, the roll was polished with a No. 
150 rag wheel. In this manner the 
roll was reclaimed at a considerable 
saving over the cost of a new roll. 
> In Fig. 3 two operators are shown 
,in process of applying a lead coating 


oil companies. The filter is a part of 
the oil-producing equipment and is 
subject to erosion by the combination 
of oil and sand. Ample protection is 
provided by coating with from 0.006 
to 0.008 in. of lead. 

The operator shown in Fig. 4 is 
Metallizing a blower with lead as a 
protection against the action of acid 
fumes that are generated in the stor- 
age battery room of a yacht in which 
the blower is used. In the foreground 
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in this illustration can be seen, also, 
several exhaust manifolds for airplane 
motors, which have been coated with 
two coats of aluminum each to pre- 
vent heat corrosion. This method of 
treating parts that are to be sub- 
jected to high temperatures, such as 
burners, grate bars, boilers, smoke 
stacks, and so on, has been found to 





Fig. 6—Polishing a milk cooler after 
Metallizing. 


greatly increase the life of the part 
thus treated. 

In Fig. 5 an operator is shown ap- 
plying a coating of pure aluminum, 
0.015 in. thick, to pipe coils that are 
to be installed in perfume-manufac- 
turing tanks in a soap factory. The 
aluminum protects the coils against 
the action of heat and chemicals. 

A piece of milk plant equipment is 
shown in Fig. 6, in process of being 
polished after Metallizing. Such 
equipment is made of copper which is 
afterward coated with tin to a thick- 
ness of 0.006 in. to prevent the milk 
from absorbing the copper flavor. 

The examples shown here will indi- 
cate the possibilities of the process 
and serve to show, to some extent, 
the manner in which Metallizing is 
being used both as a manufacturing 
operation and in the reclamation of 
equipment that otherwise would re- 
quire replacement. 
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~T HERE IS PROBABLY AN INV#E 


His name is obsolescendu 
with whid 
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“The LANDES j2"« 3 


BSOLESCENCE is just as much a foe of the 


tool room as of the production line. 


If this invader is in your tool room he is stealing 
time, tool accuracy, tool sharpness and operator's 
patience. What is more, he never sleeps. He 
is in your midst every working minute. 


Right now obsolete tool room grinders are a de- 
cided liability. As business takes on new life, 
this liability will assume unbelievingly large proportions. 


You can ill afford not to investigate the full possibilities of the new 
Landis 12x32” Tool and Cutter Grinder. 


LANDIS — 
TOOL CO. WAYNESBORO PA 





@ DETROIT*CHICAGO*NEWARK-PHILADELPHIA 124 
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VpER IN YOUR TOOL ROOM — 


enout here is an ideal weapon 
hido rout him 
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TTER GRINDER 


HIS machine is not a slight redesign. It is 
new—absolutely new. 


Bed of box type construction. Capacity, 
12x32". Weight complete, 2525 Ibs. 
Power from three electrical motors of more 
than ample size. Wide range of equipment 
and attachments, making the machine avail- 
able as a Plain, Universal or Extra-Universal. 


Here indeed is the power, size, capacity and flexibility so 
necessary in order to meet today’s exacting tool room needs. 


Mail the coupon below as the first step in your fight against tool 
room obsolescence. 


— Dail Today —— 
LANDIS TOOL COMPANY, Waynesboro, Pa., U. S.A. 


Please send me further information concerning the new Landis 12" x 32" Tool and Cutter Grinder. 
NAME esas POSITION ........... octane 
ADDRESS ....... 
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Removing Vibration by 
Dynamic Balance 


A concise, but lucid, explanation of the cause and effect 
of unbalance, with instructions for its removal 


By H. W. MOORE 
President, Globe Tool & Engineering Co., Dayton, Ohio 


T IS indicative of the machine age 

in which we are living that the 
average person is “vibration-con- 
scious.” Vibration in our automobiles, 
electric refrigerators, vacuum clean- 
ers, and office appliances such as 
dictaphones, electric fans, and so on, 
has forced itself to the attention of 
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Fig. 1—Drawing illustrating static method of 
balancing. Fig. 2—Note the invisible blow- 
holes. This shaft is balanced statically, but 
badly out of balance dynamically. Fig. 3— 
-. This drawing illustrates the principle of the 
modern-type dynamic balancing machine. 


the users of these mechanical units to 
such an extent that, in many cases, it 
constitutes effective sales resistance. 
This form of sales resistance is recog- 





nized by manufacturers, engineers, 
and designers, to whom the damaging 
effects of vibration are well known. 

Vibration is caused by lack of bal- 
ance in the rotating parts of machin- 
ery. It has always been a source of 
trouble te engineers and designers, 
due not only to the fact that the 
excessive wear on the bearings caused 
by vibration affects the accuracy and 
life of the machine, but also to the 
fact that the exact point of “unbal- 
ance”’ has been difficult to locate and 
consequently difficult to correct. How- 
ever, such correction is more impor- 
tant today than ever before, as all 
mechanical equipment is running at 
higher speeds than formerly. And as 
the force of unbalance increases in 
proportion to the square of the speed 
of the rotating unit, the damaging 
effect of unbalance increases accord- 
ingly. 

In the past, vibration has been 
eliminated to a certain extent through 
correction of the unbalance by static 
or “standing” balance. The part to 
be balanced is placed on knife edges 
which have previously been leveled, 
and the low spot, which has been 
determined by force of gravity to be 
the heaviest spot, is marked and after- 
ward lightened by the removal of a 
certain amount of material. How- 
ever, it has been observed that no 
matter how carefully the operation 
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has been performed, when the part is 
assembled in the machine and oper- 
ated at high speeds, the unbalance 
still exists and is sometimes greater 
than before the part was balanced. 


)) 


FIG.4 


Fig. 4—Sound waves produced by striking a 
tuning fork will produce vibrations in another 
tuning fork. 


Thus it is clearly evident that it is 
impossible to determine, by static bal- 
ance, the proper locations for correc- 
tion weights in a lateral plane. 

This point is best illustrated by the 
drawing Fig. 1, in which a cast cyl- 
inder C is shown mounted on the shaft 
A - B and the assembly placed on the 
knife edges D- E. It is assumed that 
the cylinder has been turned true, but 
that underneath the surface at the 
point G is a blowhole which is invisi- 
ble. When placed on the balancing 
ways, the assembled shaft will roll 
and come to rest with the heavy spot 
down, which shows that the part is 
out of balance statically. To cor- 
rect this condition, the mechanic will 
drill holes of equal depth into the sides 
of the cylinder at the points J - J un- 
til enough stock has been removed so 
that the cylinder will remain at rest 
in any position in which it is placed 
on the ways. 

When the cylinder is rotated at low 
speeds, the vibration may not be seri- 
ous, but as the speed is increased, the 
effect of the improper placing of the 
correction drilling will be apparent. 
The centrifugal force of the heavier 
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side L will produce vibration in the 
bearing B, and the bearing A will vi- 
brate due to the centrifugal force of 
the heavy point M, all of which is 
caused by inability to determine the 
amount of weight to correct for on 
either side of the cylinder. 

In Fig. 2 is shown a similar cylin- 
der with two blowholes at points 180 
degrees from each other and on oppo- 
site sides of the cylinder. If these 
blowholes displaced approximately 
equal weights of metal, the cylinder 
when placed on the balancing ways 
would appear to be in good static 
balance. Upon rotating the cylinder, 
however, a vibration corresponding in 
intensity to the speed would be set 
up by the centrifugal force of the 
heavy sides L and M. Such unbal- 
anced forces may occur in any 
amounts and at any angles from each 
other; thus correcting for running 
balance by static methods becomes an 
impossibility. 

The only solution consists in bal- 
ancing the part dynamically, which 
means that the force of unbalance on 
either side must be measured and the 
angle at which the correction should 


. 










RESONANCE 


HIGH SPOT CURVE 











R.PM 
Fig. § 


Fig. 5—Chart illustrating the relation of “‘lag”’ 
to speed on. flexibly-mounted rotating parts. 


be made must be located. This can 
be done by the use of a properly-de- 
signed dynamic balancing machine. 
After the part has been properly bal- 
anced dynamically, it can be rotated 
‘at any speed within the safety factor 
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of the material 
vibration. 

If the cylinder is mounted on bear- 
ings that are flexibly mounted as 
shown in Fig. 3, and is rotated by 
external means, the bearings A and 
B will vibrate, although A will vibrate 
more than B, as the blowhole is nearer 
to the bearing A. Now, if a pencil is 


without apparent 





Fig. 6—Dynamic balancing machine in which a Neon light 
is used to locate the point of unbalance. 


held close to the shaft, the mark pro- 
duced on the shaft will bear a definite 
relation to the heavy spot, although 
it will not be directly over it. For 
purposes of discussion the point at 
which the pencil mark is made will 
be called the “high spot,” as it is 
produced by the force of unbalance 
throwing the shaft out of its center 
of rotation. The high spot always 
lags behind the heavy spot in the cyl- 
inder from a few degrees to nearly 
180 degrees, depending upon two con- 
ditions—the resiliency of the bearing 
mountings, and the speed at which 
the part is rotated. 

On rigid mountings, the lag stays 
below seven degrees; on flexible 
mountings, the lag will be below 
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seven degrees at the start but will 
quickly approach 180 degrees as soon 
as the critical speed of the mounting 
has been passed. This critical speed 
is the speed at which the frequency 
of vibration of the rotating part is in 
harmony or resonance with the period 
of vibration of the mounting. The 
mounting shown in Fig. 3 is a flat 
spring reed. All bearing 
mountings are resilient to 
a degree, regardless how 
rigid the design; weak 
bearing pedestals have a 
low frequency, while the 
frequency of heavier, more 
rigid pedestals is higher. 

Occasionally the vibra- 
tion of a rotating part in 
a machine vibrates the 
whole machine, which in 
itself has a period of vi- 
bration. A good example 
of this condition is the 
automobile; at low speeds 
the motor usually runs 
smoothly, but as the speed 
is increased, one or more 
periods of vibration are 
noticed. These periods of 
vibration in the motor may synchron- 
ize with the vibration of the entire 
frame of the car, or with various 
metal parts, as the points of reso- 
nance of these parts are reached. 
Rubber mountings are now used to 
reduce the effect of vibration in auto- 
mobile motors. They do not elimin- 
ate it, but they lower the frequency 
to a point that does not come within 
the normal operating ranges of the 
motor. The damaging effect of the 
vibration upon the bearings of the 
motor is still present. 

“Critical speed” can best be illus- 
trated by placing two tuning forks of 
the same pitch or resonance near 
each other. When one fork is struck, 
a vibration will be produced in the 
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other although there is no mechanical 
connection between the two. This 
vibration of the unstruck fork is 
caused by the repeated, but slight, 
effect of the sound waves set up by 
the struck fork, as illustrated in Fig. 
4. The two forks having the same 





Fig. 7—Special balancing machine for balancing automobile 


universal shaft joints. 


frequency, the small repeated impulse 
of the sound wave gradually increases 
the vibration of the unstruck fork 
until it has almost the same ampli- 
tude of. vibration as the fork that was 
struck. If the two forks are brought 
to rest and a violin is played near 
them, a tone of the violin will be 
found that will start both forks vi- 
brating violently. This tone is the 
same pitch as the forks; thus the 
forks are said to be in resonance, and 
the frequency of the tone is said to 
be the resonant or critical frequency 
of the forks and violin. 

In our automobiles, electric refrig- 
erators, or other machines that vi- 
brate objectionably, this critical fre- 
quency is synonymous with the speed 
at which the vibration of the motor 
synchronizes with the inherent fre- 
quency of other parts of the machine. 
Most of the vibration can be elim- 
inated by proper dynamic balance, 
but as it is not practical to balance 
to a state of absolute perfection, due 
to the cost, thought should be given 
to improving the design by strength- 
ening weak parts or by bracing so 
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as to either eliminate the resonant 
vibrations of these parts entirely or 
raise them to a pitch that will not 
be in resonance with the operating 
speeds. 

The graphic chart, Fig. 5, illustrates 
the relation of lag to speed on flexi- 
bly-mounted rotating 
parts. It will be 
noted that, at the 
low speed, the lag is 
practically zero. As 
the speed is in- 
creased, the lag in- 
creases slowly to a 
narrow speed zone 
of 90 degrees, which 
is the “resonance” 
speed or critical 
point. If this zone 
is passed, the lag approaches 180 de- 
grees immediately. It will be noticed, 
however, that smaller critical speeds 
are indicated on the lag curve. The 
frequencies at these speeds are har- 





Fig. 8—Vibration is eliminated by correcting 
dynamic unbalance in crankshafts. 


monics of the major critical speed, 
the relation being the same as the 
relation of the octaves on a piano. 
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These harmonics are seldom serious, 
as they are so slight in force, but in 
rare cases they become a factor and 
must be adjusted for. 

It will be noticed that the high spot 
indicated by the pencil mark on the 
shaft is erratic in its behaviour, 
which, to those not acquainted with 
dynamic balance and the behaviour of 
the “high spot,” would make the de- 
termining of the heavy spot difficult. 
Previous discussion has shown that 





Fig. 9—Section of winding room in plant of Master Electric 
All armatures and rotors are dynamically bal- 
anced, the balancing machines being set into the production 


Company. 


lines. 


very small amounts of vibration, such 
as sound waves which have an infini- 
tesimal mechanical force, can pro- 
duce mechanical vibration that will 
actually wreck improperly - designed 
structures. Soldiers marching across 
an old-style suspension bridge are re- 
quired to break step and thus avoid 
setting up a vibration which might 
wreck the bridge. Large steel beams 
can be made to vibrate violently by 
playing a violin in their immediate 
vicinity. 

However, such small forces have 
their uses. After many years of re- 
search, this principle of resonance has 
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been applied to the design of a ma- 
chine with which dynamic balance 
“couples” can be eliminated to a finer 
degree than has heretofore been 
thought possible. In operation, the 
machine magnifies small vibration as 
much as 50 times; consequently, when 
a condition of unbalance has been 
corrected to such a point that a vibra- 
tion which has been amplified 50 
times is practically eliminated, per- 
fect balance of the rotating part is 
obtained with complete 
absence .of vibration at 
high speeds. 

The term “ounce-inch”’ 
has been accepted as the 
unit of measure of the 
force of dynamic unbal- 
ance. Thus one ounce- 
inch would be an unbal- 
ance force of one ounce at 
a one-inch radius. One- 
tenth ounce-inch would be 
one-tenth ounce at one 
inch radius, or one cunce 
at one-tenth inch radius. 
In the balancing of small 
series-wound armatures, 
the machine referred to 
corrects unbalance with- 
in an accuracy of 0.001 
ounce-inch. If necessary, 
larger machines can work to a pro- 
portional accuracy. 

The most difficult part of the prob- 
lem is, of course, the locating of the 
heavy spots of unbalance for correc- 
tion purposes, due to the changing re- 
lation of the high spot to the heavy 
spot, as noted on the curve, Fig. 5. 
However, if this location is always 
taken above the critical speed at a 
predetermined point, the lag can easily 
be controlled. In the machine shown 
in Fig. 6, a Neon light is used to 
locate the heavy spot. The Neon 
light, being cold light with no lag 
factor, is ideally suited to this use. 
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It is also used in the Stroboscope to 
stop motion at very high speeds. 


The Neon light locator dial is indi- 
cated at C, Fig. 6. The light rotates 
in synchronism with the part to be 
balanced, which is rotated by the var- 
iable-speed reversible motor R. The 
Neon light is energized by the distrib- 
utor in the flywheel N, which in turn 
receives its current from an external 
source of high voltage. As the work- 
piece is rotated, vibration is set up by 
the unbalanced condition and the light 
is flashed by contactors in the ma- 
chine heads P, contact being made 
through vibration of the spring reed 
mounted bearings. The width of ‘the 
light band produced is ccntrolled by 
means of the screws E. Fixing of the 
location of the light band is done 
manually by means of the two indi- 
cators M, which are marked R and L 
to correspond to the right and left 
machine heads. 


With the location of unbalance 
fixed on the locator dial, it is only 
necessary to stop the machine and 
bring the light back to the spct re- 
corded on the dial. An arrow on the 
machine head locates the heavy spot 
for correction purposes accurately on 
either side of the part being balanced. 
One direction of rotation only is re- 
quired to find this location, and the 
magnitude of unbalance is taken auto- 
matically. at the time the location 
readings are taken. The entire opera- 
tion of finding the location of unbal- 
ance cn both sides of the part to be 
balanced and recording the magni- 
tude of unbalance on both sides for 
correction purposes takes less than 
30 seconds on small work. 


In the foregoing, critical speed has 
been considered only as pertaining to 
the relation of mounting vibration to 
rotating speeds. Critical speeds are 
also encountered in the rotating parts 
themselves due to shaft deflection 
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when rotated at high speeds. This 
condition is caused by unbalanced 
forces occurring in planes on long 
shafts which deflect the shaft or throw 
it out of the theoretical center and 
cause difficulty in correcting dynami- 
cally, as it is impossible to determine 





Fig. 10—Dynamically balancing a roll for a 
paper calendaring machine in the plant of the 
Champion Coated Paper Company. 


the lateral planes in which these 
forces exist. They can usually be 
corrected by strengthening the shaft. 

With a modern dynamic balancing 
machine it is possible for a manufac- 
turer of machinery in which rotating 
parts are used ‘to place his product 
on a 100 per cent dynamic balance 
basis. The time required to balance 
dynamically is in most cases no 
greater than the time required to bal- 
ance statically, and there is no com- 
parison in the results obtained. 

In some cases special machines are 
required. In Fig. 7 is shown a special 
balancing machine for balancing auto- 
mobile universal joint shafts, the 
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machine having an extra long bed 
and specially constructed heads. In 
Fig. 8 is shown a machine especially 
designed for balancing crankshafts. 

An excellent example of progres- 
sive methods as applied to the dy- 
namic balancing of motor armatures 
and rotors on a production basis is 
shown in Fig. 9. Here can be seen 
a section of the winding room in the 
plant of the Master Electric Com- 
pany. All motors made in this plant 
are dynamically balanced, ‘the dy- 
namic balancing equipment being co- 
ordinated with modern conveying 
equipment. The hooks on the con- 
veyor carry the armatures and rotors 
past the balancing machines, and 
during the time required for the con- 
veyor hook to pass, the operator re- 
moves, balances, and returns the part 
to the same conveyor hook. Only by 
the use of modern balancing equip- 
ment would this be possible. 

The necessity for the proper bal- 
ancing of rotating parts in machines 
that are used in the manufacture of 
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quality products is fast becoming 
recognized, as evidenced by the illus- 
tration Fig. 10. Here a mechanic is 
balancing a roll for a calendaring 
machine in the plant of the Champion 
Coated Paper Company. 

Engineers and designers of new 
machines should so design their prod- 
ucts that provision can be made in 
the design to permit correction for 
dynamic unbalance, if the design in- 
corporates rotating parts that are to 
operate at high speeds. A small flange 
can be provided, or holes can be pro- 
vided for adding rivets or weights. A 
little thought applied to design will 
save countless dollars in production 
costs. The dynamic balancing ma- 
chines now available are accurate; 
they are adapted for the balancing of 
all products—large or small, and the 
amount of time required in the bal- 
ancing operation is reduced to the 
minimum. The bulk of the time is 
consumed in making the correction, 
and this time can be reduced by 
proper design. 





“Improved Methods of Industrial 
Metal Degreasing” 


The Dow Chemical Co., Midland, 
Mich., has issued a booklet in which the 
subject of the ‘degreasing’ of metals 
is discussed in detail. The booklet is 
prepared to supply data for which this 
company has frequent demand, and 
makes available to all who may be in- 
terested the expert advice and fund of 
information that has been gathered by 
laboratory research. 

In the chapter on ‘‘Method of Metal 
Degreasing Using Organic Solvents,’’ 
the subjects of liquid phase degreasing 
and vapor phase degreasing are dis- 
cussed in turn. Following is a discus- 
sion in which the factors of solvent ac- 
tion, fire hazard, toxicity, boiling point, 
solubility in water and ease of separa- 
tion from water, latent heat of vapor- 
ization and specific heat, specific gravity, 
and corrosion are analyzed. Included is 
a two-page drawing showing the gen- 
eral method of construction cf a tank 


for metal degreasing, and tables in 
which comparisons are made between 
the various properties of various de- 
greasing agents. 

A copy of the book can be had by 
any plant executive who will address 
the above company on his firm letter- 
head. 





Bulletin Describes Redesigned 
Line of Kron Automatic 


Industrial Scales 


The Kron Company, Bridgeport, Con- 
necticut, is distributing a bulletin that 
describes the complete line of Kron 
Automatic Industrial Scales, which have 
been completely redesigned. Included 
among the scales described and illus- 
trated are dial track scales, portable 
pan, portable platform, dormant plat- 
form, bench, hopper, crane and pitless 
suspension types. Each type has been 
completely redesigned, improved and 
strengthened, and the dial and lever 
mechanism has been simplified. 
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~ ORIGINAL FELLOWS CUTTERS 


MODERN MACHINE SHOP 


Are the Standard By Which All Other 
Gear Cutting Tools Are Compared 


~~ experienced Gear Production man will tell 
you that you must have accurate cutters to pro- 
duce accurate gears . . . that accurate gear teeth 
with a smooth finish on the involute contacting pro- 
files are more quiet in operation and last longer 
than less perfect gears. 


The initial cost of the cutter is therefore of minor 
consideration ... it is the final cost that counts . 
that is, how many gears does it cut, and are the 
gears, so cut, of a high quality? 


Beyond all superficial consideration of cutter cost, it 
is the verified experience of consistent users that 
Fellows Gear Shapers tooled with ORIGINAL FEL- 
LOWS CUTTERS, produce accurate gears that cost 
less per OKed assembly. 


ORIGINAL FELLOWS CUTTERS are longer lived, cut 
more gears per grind and minimize production losses. 
For your own protection and profit insist on ORIG- 
INAL FELLOWS CUTTERS for use on your FELLOWS 
GEAR SHAPERS. 


THE FELLOWS GEAR SHAPER COMPANY 


78 River Street, Springfield, Vermont 
_ 616 Fisher Building, Detroit, Michigan 


F ELLOWS 
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Time Setting in a Machine 


Tool Plant — 








HE problem of setting just and 
T equitable time standards in plants 
engaged in jobbing or machine tool 
work where designs are in a state of 
transition presents serious difficulties. 
The wide variety of work and com- 
paratively small quantities make in- 
dividual time studies expensive and 
impractical. Furthermore, the stand- 
ard time must usually be set pre- 
vious to the job, for both quotation 
and production planning purposes. 

The writer presents in this article 
methods devised to meet these con- 
ditions which have been used with 
some degree of success in a well- 
known machine tool plant. The basic 
idea is the study of work and ma- 
chines by classes, and the develop- 
ment of simple and flexible time 
setting charts. These charts do not 
always specify the best conditions for 
some particular jobs, but they con- 
stitute a marked improvement over 
the former practice of dependence 
upon the judgment of the foreman or 
operator. By using these charts, 


standard times have been set syste- 
matically, with a variation of 2 per 
cent to 5 per cent from the actual 
time used. 

As an illustration of the way these 
time setting charts are developed and 
used, the specific case of setting time 


» Where Wide Variety and Small Quantities 
Make Individual Time Studies Impracticable 


for hobbing spur and helical gears 
will be considered. The work covered 
in the preparation of these charts 
included the cutting of both straight 
and helical spur gears, varying from 
4 to 24 diametrical pitch, steel and 
cast iron, any length of face, and 
with round, square and. spline bores, 
both clean and copper plated. These 
gears were for the most part used 
on high grade machine tools, and it 
was necessary therefore to maintain: 
a high standard of workmanship, 
both as to the appearance of the tooth 
surface and the running qualities of 
the gear. Where gears are produced 
in large quantities and where such 
high standards are not required, the 
speeds and feeds specified in these 
tables can no doubt be considerably 
increased. The machines used con- 
sisted of a battery of No. 12 Barber- 
Colman hobbers, with ground hobs of 
standard manufacture. ; 
The time setting charts on the hob- 
bing work are based on time studies 
taken on a wide range of jobs. Each 
job was studied for the best condition 
of speed and feed, the handling time 
checked against similar jobs, and 
finally the charts were made up from 
the accumulated data. A_ sample 
time study is shown in Fig. 1. The 
Rate Table was made up on eight 
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sheets, which are shown in Figs. 2, 
3, 4, 5, 6, 7, 8, and 9, and its develop- 
ment will be taken up in detail. 

The “Instructions for Rate Set- 
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change, roughing with a double lead 
roughing hob and finishing with a 
single lead finishing hob, and, finally, 
roughing and finishing in one cut. 
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specified may not 
be necessary. A 
method of deter- 
mining the set-up more accurately by 
eliminating this condition is now be- 
ing worked out. 

The “Handling Time” sheet, Fig. 
4, shows four different sequences; 
roughing and finishing with a single 
lead hob, with or without feed 


Fig. 1—A simple time 


study on. the hobbing of a compound gear 


further data. Where a speed change 
is required between cuts, 1.50 min- 
utes are added to-the total handling 
time. The chucking and removing 
time is given in a separate table, as 
it is independent of the methcd of 
cutting. This table shows the chuck- 
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surface, and the blank is copper-plated 
before cutting so that when it is 
pack-hardened, only the surface where 


ing and removing time for any num- 
ber of gears cut’ at a time, according 
to the kind and condition of the bore. 





TIME SETTING CHART @ 
Barber Colman Hobbers. 


INSTRUCTIONS POR RATF SETTING 
STRAIGHT SPUR GEARS 

Prom drawing, note length of face, piteh, No. teeth, and hob. 

page 4, and determine No. of cuts and method 


the plating has been 
removed is affected. 
This copper plating, 
of course, coats the 
bore in a slightly un- 
even manner, which 
it was found increased 


2- No cute- 2. Rough with double lead hob S1ORD. 
3- Set-up time - 50.0C Min. 

4- 3 blanks per chucking. 

S- S1OKD - 2.€9" 3.D. SIOR +. 2.756" O.D. 


7- Allowed overtravel. Kough - 


11 NET TIME PER PIECE 50.25 16.75 Minutes. 





6+ Roughing - .19R.P.M. 060" feed. Finish - 161R.P.M. - .945° feed. 
74" Finish - .125* 


ih inate of cutting. the chucking time. 
3- Refer to page 2 for SET-UP TIME. The “Method of 
4- Refer to table “D* page 4, for Wo. of blanks per chuckinz. Cutting,” Table C, 
S- Determine 0.D. of hobs from Hob List, page 7. Fig. 5, depends — 
€- Select proper speed (page 7) and feed (page 6) for each cut. the pitch, material 
7- Detercine sllowed overtravel on each cut from table °Z", page 5. and quantity of order. 
; As the table shows, it 
@- igure time for each cut, using formula, table """, page 5. is not efficient to use 
9- Determine Total Handling Time per chucking, pages 3 & 4. double lead roughing 
10 Add 5% to Total Base Time (sum of handling & chucking time) hobs for orders of 
11 Tivide Total Allowed Time by number per chucking. less than 30 pieces, 
Thin gives Net Time per Piece as the time required 
to change hobs more 
Sanphe> SOpca.10F 1*face, wee plain spur (1 “rd,Bore) SAE 2315 than offsets the time 
l- Face 1.00°;P 10; 60; Hob-SZORD (roughing) & S102 (finishing) saved through faster 


cutting. Also, since 
the difficulties of lin- 
ing up the teeth in- 


@- Cuttine- 60x3.74 
Roughing- 110x-0€0x2 17.0 Min. crease as the tooth 
= thickness decreases, 
inishinge- 60x3.125 
1€}x-945x1 25.8 Mis. gears over 10 D. P. 
42. ne ° 
— ¥ are not roughed with 
9- HANDLING TIME 5.0€ Min. a double lead hob. 
10 1.05 (5.0€ 42.8) 50.25 Min. The “Number: of 


Gears per Chucking,” 








Fig. 


It was found that chucking time 
varied somewhat with different types 
of bore (i. e., splined, square, round, 
and so on), but was affected to an 
even greater extent by the condition 
of the bore. If a gear was as it left 
the machines frqm previous opera- 
tions, it usually went on the arbor 
easily and the chucking time was 
small. However, it is frequently de- 
sirable to case harden only the tooth 


2—The Rating Table is made up on eight sheets, in- 
cluding the above “Instructions for Rate Setting’? and the sheets 
shown as Figs. 3, 4, 5, 6, 7, 8, and 9. 


as shown in Table D, 
is for gears without 
hubs only. In some 
cases it is possible to 
cut a longer length of face than speci- 
fied, but for small lots this is not 
practicable. For gears with hubs, 
each case must be considered indivi- 
dually, and it is difficult to lay down 
a hard and fast rule. Where the hub 


projection is very small, perhaps js 
in. or \% in., it may be good practice 
to chuck more than two at a time, 
but usually gears with one hub and 
(Continued on page 80) 
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FORMICA GEAR CUTTERS 


The Akron Gear & En’g Co. 
Akron, Ohio 
Farrel-Birmingham Co., Inc. 
uffalo, N. Y. 
Slaysman & Company 
Baltimore, Md. 


Harry A. Moore, Bangor, Me. 


The Union Gear & Mch. Co. 
Boston, Mass. 

The Atlantic Gear Works 
Brooklyn, N. Y. 
Chicago Rawhide Mfg. Co. 
Chicago, Il. 
Perfection Gear Company 
Chicago, Ill. 
Chicago Gear Company 
Chicago, Ill. 

The Cincinnati Gear Co. 
Cincinnati, 0. 
The*Greaves Mch. Tool Co. 
Cincinnati, 0. 

The Horsburgh & Scott Co. 
Cleveland, 0. 


The Stahl Gear & Machine Co. 


Cleveland, 0. 

The Master Electric Co. 
Dayton, 0. 

The Adams Company 
Dubuque, Ia. 

The Ferguson Gear Co. 
Gastonia, N. C. 
Excello Machine Co. 
Grand Rapids, Mich. 
Hartford Special. Mchny. Co. 
* Hartford, Conn. 
Precision Machine Co. 
Milwaukee, Wis. 
Joaquin Alemany Lopez 
Havana, Cuba 


The Dedman Foundry & 
Machine Co., Houston, Tex. 
The Generating Gear Co. 
Milwaukee, Wis. 

Mobile Pulley & Machine 
Works, Mobile, Ala. 
Berkley Machine Works & 
Foundry Co., Norfolk, Va. 
Meisselbach Catucci Mfg. Co. 
Newark, N. J. 
Sier-Bath, Inc. 

New York City, N. Y. 

E. M. Smith Machine Shop 
Peoria, Ill. 

The Earle Gear & Mch. Co. 
Philadelphia, Pa. 
Rodney Davis and Sons 
Philadelphia, Pa. 

The Pittsburgh Machine 
& Supply Co., Pittsburgh, Pa. 
Standard Gear Co. 
Pittsburgh, Pa. 

The Turley Gear & Mch. Co. 
St. Louis, Mo. 
Perkins Machine & Gear Co. 
Springfield, Mass. 
Winfield H. Smith, Inc. 
Springville, N. Y. 
Alling Lander Company 
Sodus, N. Y. 

Charles E. Crofoot Gear Corp’n 
South Easton, Mass. 
Arlington Machine Co. 
St. Paul, Minn. 
Diefendorf Gear Corp. 
Syracuse, N. Y. 
Worcester Gear Works 
Worcester, Mass. 
Massachusetts Gear & Tool Co. 
Woburn, Mass. 
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: Elastic 


DRIVE 
® 


FORMICA motor pinions 
on large and small ma- 
chines make operation 
quiet, reduce the weight of 
the rotating parts, provide 
an elastic shock-absorbing 
member in the drive. 


The smoother, more silent 
operation that results, makes 
machinery easier to sell; it 
helps maintenance men 
keep equipment under their 
care in better shape and 
makes their jobs easier. 


Formica drive becomes 
steadily more popular for 
all kinds of machinery. In 
machinery for the home, the 
office and the store, it is 
nearly universally used. 


Any of the gear cutters 
named can _ serve you 
promptly on an order for 
one or many gears. 





THE FORMICA INSULATION COMPANY, 4640 Spring Grove Ave., Cincinnati, Ohio 
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Running Balance is Important 


FYERY revolving part should be in running 

balance if smoothness of operation and a \ 
minimum of bearing wear are essential. Sensi- 
tiveness is of the greatest importance (in any 
tool or instrument for detecting out-of-balance) 
because the greater the speed the more appar- 
ent a certain amount of unbalance becomes. 
Furthermore, it is seldom practicable to check 


NORTON a part for balance at the speed it will run in 


BALANCING MACHINES actual operation. 


The work supports of the Norton Running Bal- 
ance Indicating Machines weigh only !'/2 pounds 
each complete, thus minimizing their inertia and 
permitting very small centrifugal forces to mani- 





NORTON COMPANY fest themselves. It is the most sensitive, the. 
simplest and the least expensive balancing ma- 


Worcester, Mass. 
chine on the market. 


Write for the booklet "A Treatise on Dynamic 
Balance"—no obligation. i 
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FOR SURFACING DIES 
WITHOUT REMOVING 
GUIDE POSTS 















A NORTON 
HYDRAULIC 
GRINDING MACHINE 


KAANUFACTURERS have long sought NORTON 


to surface grind dies with permanent guide 
posts. The operation is now practicable—there is a Norton 
10x 12” Surface Grinder to handle this class of work. 
Dies can be maintained in better condition because the 
operation of regrinding them is easier and more economical 
and can therefore be performed more often. New dies can 
be surfaced more quickly than by previous methods and at 
less cost. ~ NORTON COMPANY 
The machine is hydraulically operated and can be furnished Worcester, Mass. 
with an automatic cross feed, also hydraulically operated, 
if desired. In every detail it is a fast, accurate and well 
built machine. Information will be gladly sent upon request 
—no obligation. M-306 
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Time Setting 
(Continued from page 26) 
one flush side are chucked two at a 
time. 

The “Overtravel Allowance” for 
roughing cuts, shown in Fig. 6, Table 
E, is figured from the hob diameter 
and full depth, or pitch, since there 
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cut reaches full depth, which can be 
determined by right triangles. 
R2—02.1- (r—h)2 
r2—O02..r2—2 rh-+-h2 
O2—=2 rh—h?2 
O=y/h (2r—h) 
from which the table was computed. 
This law is not exactly true, first 
because the hob is not 





























tes sueeies Ghar aacurees. 2 at an exact right an- 
BARBER COLMAN HO3BERS om oo gle to the work (due 
117 $ e 
STRAIGHT SPUR GEARS is7¢ to the helix angle set- 
A-SET-UP_ Tins. - —_ ting) and _ secondly, 
Rough & h. with rz . 
OPERATIONS finish with |hob Finish because when single 
same hob with fin. hob lead hobs are used for 
l- Ring clock, get drawing 2.00 2.00 roughing there is stock 
'2- Remove hed 60 £0 . 
3: Get hod & erbor fron toolertey 4.00 4.00 left in the bottom of 
j\4- Place hob in mach. 2.00 2.00 
S= Set helixeand check 1.90 1.00 the tooth space for fin- 
€-,Flace and true up arbor 6.00 6.00 ishi 
\2- Change index gearing * 2.80 1.50 ishing. However, these 
8- Check ° ° 2.65 2.65 errors are relatively 
9- Change speed “ad 75 75 a : 
j20 Change feed ° 1.50 1.50 negligible. For finish- 
1 Set for depth 275 75 : : 
12 Try for sizé (avg. 3 trial cute) 12.00 12.90 ing’ cuts, Y% in. over- 
nk dene eto ~ travel is allowed. This 
14 Remove hob - 60 figure is arbitrary and 
15 Place hob - 2.99 : 
ue Set helixs and check 2 X.00 simply allows clear- 
1 hange index gearing - 1.50 
ah iiaaae eased 2 “98 ance at the start and 
10 Change ‘feed . e 1.50 finish of the cut. 
20 Set ‘or depth - 075 6 P : 
21 Trial cuts (edjust iadex) < 5.00 The “Cutting Time 
TOTAL SET-UP ALLOWANCE. 35.00 Min. 50.00 Min. Formula” is given in 
Table F, Fig. 6. The 
HOB CHANSE ALLOWANCZ hobbing process in- 
l- Remove heb 60 volves a hob threaded 
2- Place hoo in mach. 2.20 ; ; j 
3- Set helix & and check 1.00 & given lead which is 
4- Change index zeari 1.50 i j - 
. ae jamal 4 rotated _in conjunc 
« Chemge speed . 75 tion with a _ gear 
- ange . i 
8- Triel cute eh blank at a ratio de- 
TOTAL —«-15.00 Minutes pendent upon _ the 
number of teeth to 








Fig. 3—The “Set-Up Times” sheet shows the time allowed and be cut. The cutting 


the sequence of operations for the various set-ups. 


is a definite ratio between the two. 
This condition is the same as with a 
milling cutter. When the cut starts, 
the hob and work are in the relation 
shown at A in Fig. 10. Then the cut 
progresses, the hob reaches the full 
depth. The hob and work are then 
in the relation shown at b in Fig. 
10. The dimension “O” is the dis- 
tance traveled by the hob when the 


action is continuous, 
and each complete revolution of the 
work advances the hob a distance 
over the face of the gear equal to 
the feed, the indexing being auto- 
matic and continuous. The formula 
is derived as follows: 

The number of teeth in the gear, 
divided by the lead of the hob, equals 
the revolution of the hob for one rev- 
olution of the work. 
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N 

— Rev. of hob per rev. of work. 
El 

The revolutions of the hob per revo- 
lution of the work, divided by the 
revolutions per minute of the hob, 
equals the minutes per revolution of 
the work. 


January, 1933 


(N) 

Cutting Time — L X (H) 
F Ss 

NX L 


FXSXH 
The standards for feeds and speeds 
as shown on the sheets given as Figs. 
7 and 8 represent the best 





TMB SETTIBC CHART 
BaRbth wual MUBBER> 


E_Arhe Ane us Doak t 


aVier-b) ) 


(Note Derived froe formula- 0 


£- Finieding 


+126" overtravel allowed 


Wee special Could &@ coerbardt slide-rule. 


Seep Steel 
to be used on all cute. 








2__ CUTTING TIME POF LA B no. teeth 
L total length of out 
Ark F feed (in per rev.) 
Time (ainutes) rr Sa8 S speed (R. P. &.) 
H 


(single or double) 


9 conditions for high grade 
machine tool work, as pre- 
viously stated, and are the 
results of considerable ex- 
perimental work. The speed 
and feed on each job studied 
were varied until. the best 
possible combination was 
found. After a number of 
jobs had been studied the 
tables were made up, and 
have been used for several 
months without change. 
These sheets are posted on 
the machines and give the 
operator sufficient instruc- 
tions so that special instruc- 
tion cards are required on 
comparatively few jobs. When 
a new job is set up, the oper- 
ator first consults the ‘Feed 
Table” and selects the proper 








Fig. 6—Table E gives the “Overtravel Allowance,” and 
Table F comprises the “Cutting Time Formula.” 


(N) 
(H) = Minutes per rev. of work. 


Ss. 
Also the total length of cut (length 
of face plus overtravel) divided by 
the inches feed per revolution of work 
equals the total number of revolu- 
tions of the work required. 
L 
— = Number of rev. of work required. 
F 
Therefore, the cutting time is equal 
to the number of revolutions required, 
multiplied by the minutes per revo- 
lution. 


feed, according to the mate- 
rial, the pitch, and the hob spe- 
cified on the operation sheet. 
The operation sheet serves as a route 
tag, listing ‘the operations in the cor- 
rect sequence, the tools, and the 
standard time allowed for set-up and 
per piece. The second part of the 
eed Table shows the feed gears 
which will give the desired feed. This 
done, he determines the hob diameter 
by reference to the Hob List (No. 1, 
Fig. 8), or by measurement, then re- 
fers to the Speed and R. P. M. Table 
(No. 2), where the proper R. P. M. is 
shown for the specific conditions of 
material, cut, and hob diameter. He 
then refers to the Speed Change Gear 
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The New Hammond 


Universal Automatic Polisher and Buffer 
Reduces Costs 30 to 80% 


| IS radically different and meets 
every requirement for high produc- 
tion, better finish and low operating 
cost. And its versatility is of utmost 
importance. 

On comparatively small lot runs of a 


variety of shapes, the unusual flexibil- 
ity of the Universal Automatic Pol- 


isher and Buffer is at once apparent. 
It is a flexibility closely comparable 
to hand work, but with a much greater 
output. 

Every executive interested in polish- 
ing and buffing should have complete 
details about this new Hammond Ma- 
chine. Write for illustrated catalog 

. no obligation. 


Kanes then 


Grinding, Polishing ¢ Sawing Machinery 


KALAMAZOO, MICHIGAN 
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@ longer. The standard roughing 

"1053 1544 speeds are used for finishing as 
well, and the feed varies from 
the straight spur feed as shown 
(Gould & Eberhardt Standard). 
The’ standard times on these 
jobs are used for production 
planning, quotation, and general 
supervisory purposes. All work 
on the hobbing machines being 
on a strictly day work basis, a 
rest and delay allowance of 5 


Feed “Table Méinnes 










































































































































































“Ween ons an er tan eee per cent is added to the base 
abie_of Feaci Setting = — time. Should this work ever be 
wk wer. | Daven placed on a piece work or bonus 
, 24 a «8 0 system, the only changes nec- 
28 oe % Bay gear ‘3 essary will be a revision of the 
2 | S21 = : a rest and delay allowances. 
Seo | oss | Se Reece %, The use of the charts is illus- 
eo | sho, | 38 phe 3 trated in Fig. 2 as for a gear 
‘10, | oF | & a, & of 10 diametrical pitch, 1-in. 
a ia | = : 4 face, and so on. To give a fur- 
foo” | cco | 93 : Fr ther illustration; required, the 
Be jc | © | 2: ss standard time for cutting a 
a ‘This shad Smacvn 
Berber Colman Hobbers ® 
Fig. 7 (Above) and Fig. 8 (Right)— Hem [Heb [Hob [Hob [Hob |Hob [Hob |Hob 
The standards for feeds and speeds as oes YOO il r-Y~) 
shown on these two sheets are the re- BPR |ESOR | SgkD ee 14K | 40 
sult of considerable experimental work. 2401 32) Isekae| 3873 
< Lo 3 
is oS 
Table (No. 3) for the” proper soe oa 
change gears. This plan of — _ 
leaving the selection of the — nn = 
proper feed and speed change ames] we 
gears to the operator has been ——— - 
successful, but a plan to specify ; ' a aT 21 
the proper feed and speed on 4e ile |ie |ite [ist | tes 16 tie ig 
the operation sheet is being ee ue jee ss ia i 188 it ay 
worked out. Thus the problem Sco } Se | ito jaro fino |e [sce | $88 ied 
of supervision over the hobbing as | oe | ‘ae tte lise sass ie | tet | tet 
machines is simplified, eventual- ty & e | ito ite | he ise | isp ist 
ly resulting in a reduction of the oe 18 te yl 8 | 82 iso | 88 | 136 
supervision expense. LI sete _|_62_|_ 2, Lio | io 1 0 
The data for the cutting of ee ae 
helical spur gears is much the ca * a Ten 
same as for the straight type = Be 3 beats 
spur gears and is given on the Fd 4 pe 
sheet shown as Fig. 9. The rs Fes ter 
handling time is somewhat £13 _] = 2° quare 
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ap IN Your PLANT... 
= | OX ltl S ad to)> elon 


PROVED TYPES 


oan 
built integral a Da =I 
STANDARD ““~q 
¢ SPECIAL 


gor, BOOKLET 

ms 210 

no matter 

what speed 

reduction % 

SF acceleration 
f problem 


You must 


HeseIneBone \_ ay MASTER 


DOUBLE REDUCTION “™ — 


 AASTT ELECTRIC COMPANY 
DAYTON, OHIO-U.S.A. 
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TIME SETTING CHART 
BARBER COLMAN HOBBERS 


HELICAL SPUR GEARS 


A> SET-UP ” 


Ae for etreignt spur gears. 


Always roughed and finished with same hob. 
No speed ‘changes between cute 
Bo feed changes between cuts 


Sie foughing 


ertrevel as for straight ‘spurs + .28° 


Finishi 
225" overtravel allowed 


Use roughing speeds for straight spurs 
(Wo speed changes between cuts) 





B- HANDLING om 
® for streignt spure plue 5.50 minutes per chucking. 


2-_YEED. 
Goula. &. Eoerhardt Standard 
Helix anglé - 0°-36° » "As Straight spur finishing feeds 
; es a oe ge 
« 0 48° -0°-8 - « ° ] 
° o 60° -70°-3 x o e 0 
° * over 70°35 x . ° ° 


8 Finishing — 
40 x 3.875 


.050 x 219 x 1 
— 14.16 
Total — 32.40 Minutes 


9.—Total time for chuck- 
ing (Rgh. & Fin. with 
S. L. Hob, no feed 
change), 3.29. 


Chucking Time (5 
blanks; .10 Min. ea.), 
and Removing. (any 
no.: 10 Min.), .60. 


Changing speed gears, 
1.50. 


Total handling time 
per chucking, 5.39. 





* 10.—Total time allowed per 
e chucking — 1.05 
. (5.39 + 32.40) — 





Fig. 9—Data for the cutting of helical gears. 


gear with the following specifications: 
15 pes. 16 D. P. %-in. face, no 
hubs, 40 T, plain spur, 1,-in. round 
clean bore, SAE 1020 steel, Hob, 
S16R. 
Following the sequence as in (Fig- 
ure 2) Sheet No. 1. 
1.—Face — .75 in., D. P. — 16, N = 
40 — Hob S 16R. 
2.—Two Cuts—S. L. Hob. 
3.—Set-up Time — 35.00 Minutes. 
4,—5 Blanks per chucking. % 
5.—Hob S-16-R—O. D. = 2.407 in. 
6.—(Roughing—Speed — 189 R. P. 
M. Feed — .050 in. per revolu- 
ticn. 
(Finishing—Speed — 219 R. P. 
M. Feed — .050 in. per revolution. 
7.—(Roughing O.T. — _ .56 in. 
(Finishing O.T. — 1.25 in. 
8—-Cutting Time 
40 x 4.31 





Roughing — = 18.24 


.050 x 189 x 1 


39.68 Minutes. 


11.—Time per piece © 
= 39.68 — 7.49 Minutes per piece 





5 
Plus 35.0 Min. Set-up. Total Stand- 
ard Time — 154.1 Minutes. 





» | Blanks} _Startof it 












¥ oe h- Full Depth of Gear Tooth 
a 
0: Overtraves of Hob 
r+ fadhous of Hob 











Lb 





Fig. 10—Showing, at ‘‘a,” the relation of the 

hob and work at the start of the cut and, at 

“bh,” the relation of the hob and work as the 
hob reaches the full depth of cut. 
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FOR BROACH USERS 


THIS New 90-Page Catalog 


Bs off the press has come this 
New Colonial Broach Catalog, 
B-62. It is a complete reference 
book on modern broaching equip- 
ment, which every user of broaches 
will find valuable and useful. 

A copy of this catalog will be sent 
to mechanical executives interested 
in broaching. Write for your copy 
today. 


COLONIAL BROACH COMPANY 


145 JOS. CAMPAU STREET 
DETROIT, MICHIGAN 








DETROIT STAMPING 
COMPANY PRODUCTS 


STAMPINGS 


Small @ medium stampings ina complete 

range of materials & finishes for general 

@ special use. A 17-year old die depart- 

ment, specialized to produce accurate 

tools for your stamping requirements, 
eec0e 


WASHER DIES 


Complete dies for making accurate, 

flat CQ concentric cut washers of any 

material or thickness. Also gang dies 

round dies. Send for new die list. 
eeo0e 


ARBOR SPACERS 


Save time @ money by having a small 
stock of our arbor spacers. 1000 sizes @ 
styles; from .001” to .125"; for 20 different 
arbor sizes. List sent upon request. 


DETROIT STAMPING CO. 


The House of Service 
3451 WEST FORT STREET, DETROIT, MICHIGAN 





A Hardness Tester 


oa 


“ es z 








about 
things you can measure. 
The Duroskop measures 
the hardness of most 


~metals with but little — 
preliminary fuss. Read- yy, 474 


Never guess 


ings can be made in 
two seconds. 


THE R. Y. FERNER CO. 


Investment Bldg. Washington, D. C. 
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| [IDEAS FROM READERS | | 
, 4 
, This department is a clearing house for ideas ... If there is a “kink or short cut in 
y use in your shop, send in a description of it . . . We will pay for each one published. 

SNe en : 








Adjustable Steam Pipe Joint 
Grinding Mandrel 


By H. H. HENSON 


HE accompanying illustration 
f shows the design of a very useful 
tool for grinding-in steam pipe joints 
on a locomotive. This operation is 
still being done by hand in most 
locomotive shops, or by the use of 
wooden blocks, and anyone who has 
performed this task knows what a 
difficult and tiresome operation it is. 

The tool consists of a spindle A, 
the three legs B, two spiders C, and 
two nuts D. The spindle A carries 
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a No. 4 Morse taper to fit the sleeve 
in an air motor. The smaller spider 
is doweled to the spindle just above 
the shoulder, making it stationary, 
and the larger spider is locked at any 
desired position on the spindle by 
locking the two nuts D. 

The feature of the tool is the fact 
that the legs can be adjusted to fit 
the pipe. All that is necessary to 
fasten the tool to a joint ring is to 
loosen the nuts D, run them up or 
down to obtain the required size, and 
tighten them again. With ‘an air 


motor applied to the shank of the 
tool, it is ready to be applied for the 
grinding operation. 
























Details of Adjustable Steam Pipe Joint Grinding Mandrel 
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3 Ways To Save 


500 sizes, completely machined and 
finished, ready for assembly Bronze 
Bushings and Bearings, covering all re- 
quirements, available in any quantity 
from stock. Write for list of dimensions 
and prices. 


116 sizes of Cored and Solid Bars of 
Phosphor Bronze always in stock. 

A special alloy Lead Base Babbitt of 
surprising and valuable superiority. 


THE BUNTING BRASS & BRONZE CO. 
TOLEDO, OHIO 

Branches and Warehouses at: New Y ork, Brook- 

lyn, Chicago, Boston, Detroit, Cleveland, 

Philadelphia, Dallas, Kansas City, Los Angeles, 

Seattle, San Francisco. Export Office: Toledo. 


_BUNTING_ 


PHOSPHOR BRONZE 


BUSHING BEARINGS 























PERKINS 


Ground Thread Worms 


UALITY worms and 
gears are essential for 
’ the perfect functioning of 
vour products. PERKINS 
Ground Thread Worms are 
correctly hardened, accu- 
rately ground, and finely 
polished to insure lasting 
quality. 

It is good business to use 
good gears —- PERKINS 
Gears—gears that provide 
highest economy in your 
manufacturing program. 


SEND YOUR BLUEPRINTS 
FOR ESTIMATES. 


Perkins Machine & Gear Co. 


151 Circuit Avenue 
SPRINGFIELD, MASS. 
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New Globe Super-Sensitive 
Dynamic Balancing Machine 





NEW FEATURES 


No crayons or pencils used to find 
location of unbalance: Location of 
unbalance recorded instantly by 
ELECTRICAL DEVICE. 
Dial “C” shows location of unbalance 
on either side of work. 
Magnitude of unbalance recorded au- 
tomatically on Dials “D” while loca- 
tion readings are taken. 
These New Machines Dynamically 
Balance to an accuracy heretofore 
considered impossible. 
Built in sizes to handle work from 1” 
to 96” in diameter; for weights from 
3% ounce to 10,000 pounds, 

Write our Engineering Department of 


your particular problem: they 
will gladly assist you. 


THE GLOBE TOOL & ENG’R’G CO. 


401 DAVIS AVENUE DAYTON, OHIO 
Mfrs. of Special Machinery, Die Castings, Static 
and Dynamic Balancing Machines, Armature 
= -s«dWinrding Machines. —————— 
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Simple, But Accurate, Angles 
By Morris A. HALL 

io, sometimes happens that, at the 

particular moment when an angle 
must be laid out in degrees, no pro- 
tractor is available. In such a case, 
the method described here may be 
used with quite satisfactory results. 

On a sheet of paper or cardboard 
draw a base line, and from a given 
point on this line lay off a circle of 
57.3 mm. radius. On this radius, the 
circle will have a diameter of 360.02 
mm., so that each mm. of the circle 
will equal a 1-deg. angle, with a neg- 
ligible error. On such a circle the 
draftsman then lays off as many mil- 
limeters as there are degrees in the 
desired angle; 8 mm. for 8 degrees, 
and so on. 

If it is desired to use the English 
measure instead of the metric system, 
¥% in. may be taken as the unit of 
measurement, in which case a circle 
is drawn 7% in. diameter plus 3/19 
of % inch. Such a circle will have a 
circumference of practically 360 
eighth-inches, so that each \ in. laid 
off on such a circle subtends an angle 
of 1 degree. Consequently, as many 
eighth-inches are laid off as there are 
degrees in the angle required. 


On a circle of 57.3 mm. radius, 


a ee (or 573mm) 
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curacy or for larger work, a radius 
of 14% in. plus 3/10 of 4 in. may 
be used, for which each % in. equals 
1 degree. 





Reaming Through the Head- 
stock Spindle 


By CHARLES R. WHITEHOUSE 
N small lots of work that have to 
be bored and reamed, we have 
found that a great deal of time can 
be saved by inserting a reamer bar 
through the headstock spindle of the 


























Cross section drawing showing how reamer is 
used through headstock spindle of engine lathe 


engine lathe and reaming the work 

from the rear. This method is, of 

course, economical only on small lots 

where time would be consumed in 

setting up a turret lathe, or when a 
turret lathe is not available. 

The tool consists of a bar that is 

approximately 8 in. longer than the 

core in the headstock 

spindle, and is about 

0.010 in. smaller than 

the spindle hole. One 

end of the bar is ma- 

| chined to hold a shell 

| reamer; the other end 

is threaded to hold a 





-~ hand wheel of 10 in. 
diameter. The bar is 





‘ Radius 
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inserted through the 





Laying off angles without a protractor 


each millimeter equals 1 degree; on 
a circle of 7% in. plus, each eighth- 
inch equals 1 degree. For closer ac- 


lathe spindle, then the 
reamer is slipped into 
place and pinned. The work is bored 
with a boring tool held in the cross 
slide tool post. After boring, it is only 
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Stop that Current Thief . 
LOW POWER FACTOR 


ECENT Acracon Power Factor Con- 

denser installations have _ relieved 
overloaded equipment and consequently 
reduced power costs tremendously for a 
large steel fabricating shop .. . a leading 
bakelite manufacturer . . . a large baking 
plant .. . and an electrical specialty 
factory. 
Your power problem can be solved with 
equal success. One of our large staff of 
field engineers will be glad to tell you 
without obligation how we can reduce 
costs of manufactured or purchased en- 
ergy for you. Write Today! 


Industrial Divisi: 
Condenser Corporation 


of America 
261 CORNELISON AVENUE 
JERSEY CITY, N. J. 





| SATISFACTION! i 





Over 60 machine tool 
manufacturers have 
expressed their com- 
plete satisfaction with 
GUSHER COOLANT 
PUMPS. 


This fact is not sur- 
prising when one rea- 
lizes that GUSHERS 
aresimpleand durable 
in their construction 
and give excellent per- 
formance on any type 


MODEL | 
ULO of machine. 


[ the Ruthman Machinery Co. 


532 E. Front St., Cincinnati, Ohio 


Acracon 
Power 
Factor 
Condenser 
4K. V.A. 
440-Volt, 
3-Phase, 
60-Cycle. 











BALL THRUST BEARINGS 
ROLLER THRUST BEARINGS 
JOURNAL ROLLER BEARINGS 


” Special Bearings, Made to Order. 
Send Sketch or Sample for Quotation. 


Catalog Upon Request 


THE GWILLIAM COMPANY 
358 Furman St. Brooklyn, N. Y. 
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necessary for the operator to throw 
the reverse lever over so that the 
work will revolve in the opposite di- 
rection, take a couple of steps to the 
rear of the lathe, and feed the reamer 
through by hand. It is only neces- 
sary to hold the handwheel and push. 

After reaming, the operator sim- 
ply pulls the reamer back as far as 
it will go and lets it ride. It should 
be understood that this method can- 
not be used where the part to be 





ro a on) 


1 





x3 


Quodliin 






Different 
Hack Saw Blade 


Fine teeth on forward end 
START THE CUT on the 
FIRST STROKE 


No scraping to start cut—no teeth 
ripping—no slipping from cutting 
line — AND NO EXTRA COST. 


Miceoro DupLex 


Order from your distributor 


THE HENRY G. THOMPSON & SON CO. 
Est. 1876 New Haven, Conn. 
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reamed is chucked flush against the 
faceplate. It will work where the 
work is held in a chuck, or where the 
hole in the work is far enough away 
from the spindle nose to allow clear- 
ance for the reamer when not in use. 
It is especially adapted to the ream- 
ing of motor ends and caps, which is 
the job for which it is used most in 
our plant. We clamp the motor cap 
into a fixture on the faceplate with 
the large open end toward the 
spindle, and the closed end, which is 
to be reamed, toward the tailstock. 
Thus plenty of room is available for 
the reamer. We are holding the di- 
mensions of our reamed holes within 
0.001 in. limits, which is about as good 
as the usual turret lathe job. 





Simple Indexing 
By ROBERT MACGREGOR 


HE drawings illustrate a method 

which was used, in the absence 
of a dividing head, to mill two slots 
directly opposite each other in a 
shaft. The shaft was clamped on a 
vise in a milling machine table and 
a clamp dog was fastened on one end. 
Then the shaft was adjusted so that 
the heads of the clamp screws lined 
up with a square as illustrated at A. 
The keyway was milled in one side of 
the shaft, then the shaft was turned 
over so that the heads of the screws 
again lined up with the square, as 





set. Stocks in Principal Cities. 





EL-DON END-MILL TOOL-ROOM KIT 
Keeps Mills Safe and ‘‘Fit’’ 


Saves time, loss, damage. No hunting through bins— 
Tools instantly checked up—Cover clamps mills in 
chocks. No. | Set contains roughers and finishers, 
14” to 44” dia. inclusive. Tool-holder fits all mills in 


HIGHEST SPEEDS-FASTEST FEEDS § = te a 
The WELDON TOOL CO., 1426 W. 3rd St., Cleveland, Ohio 
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shown at B, and the opposite keyway 
was milled. 


KIPP | N/R oe A fl, ‘os 
The complete set-up is shown at lye ( : (e& " i¢ ) 
Cc. As ten pieces were required, each I \ s Y) eo Say | \ ae 


3 in. long, a shaft was milled that was 


ae et ian” $7 











FREE TRIAL 
40,000 R. P. M. 


| | The Kipp Blue Midget Air Grinder turns 

a small grinding wheel at 40,000 R. P. M. 
—50 to 100 Ibs. air pressure. Weighs 7 oz. 
—nothing so small and fast has ever been 
seen before for grinding away metal in tool 
and die work—an amazing time-saver for 
finish grinding or polishing in holes, cavi- 
ties or on planesurfaces. Made by Madison- 
Kipp Corp., world’s leading manufacturers 
of small air tools—is light, easy to handle 
—fast as blue lightning. Sent complete on 
10 day free trial to firms of satisfactory 
credit rating or cash with order with re- 
turn privileges. 


7 F MADISON-KIPP CORPORATION 
Illustration showing how a clamp dog was 219 Waubesa Street Madison, Wisconsin 
used to index a shaft 180 degrees 










































long enough so that it could be cut 
into ten pieces after milling, with 
enough extra to provide for the clamp 
dog. The method used was quick, 
practical, and accurate. 














The most progressive manufacturer Collet Attachments for your lathes and millers 











can give you the best service. The Write for Bulletin No. 100 A. M. — Rivett Draw-In 
manufacturers represented here are Collets and Chucks. Also Price List and Dimension Sheet. 
among the leaders in their industry; : 

patronize them and mention MODERN Oevett Lathe & Grinder Corp. 
MACHINE SHOP when doing so. Brighton Dist., Boston, Mass., U. S. A. 












You can make a profit on many a job done on a $79.00 
ATLAS LATHE, when you would show a net loss 


handling it on a big, expensive, power-eating machine. 


Price of $79.00 includes everything shown 
except motor. 9’ swing, 18’’ between cen- 
ters, cuts standard threads from 4 to 80 per 
inch. Six speeds. Hollow headstock spin- 
dle, 34’ hole. A quality lathe in every 
respect; remarkable accuracy and power. 
10 days’ trial —- money-back guarantee. 
Terms if desired. Write for full information. 


>» ATLAS PRESS CO. 


1846 N. Pitcher Street, Kalamazoo, Mich. 
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Over the Editor’s Desk 


“Happy New Year” 


W: are very happy, indeed, to be 
able to call the attention of our 
readers to the fact that this issue of 
MODERN MACHINE SHOP is carrying a 
substantial increase in advertising 
pages — actually an increase of 48 
per cent over the previous six months’ 
average. This increase in business is 
an indication that machinery and 
equipment manufacturers are receiv- 
ing orders from makers of metal prod- 
ucts, who, in turn, are again in sight 
of markets for their wares. It is our 
wish that 1933 will see a return to 
normal business activity, which is the 
surest way we know of wishing our 
readers a “Happy New Year.” 





“Technocracy” 

S this issue of MODERN MACHINE 

SHOP goes to press, the news- 
papers and magazines are full of dis- 
cussion of the new theory of “Tech- 
nocracy.” The technocrats, it seems, 
comprise an earnest-minded organiza- 
tion of engineers and scientists who 
are seeking to discover, by means of 
charts and graphs of the course over 
which civilization has thus far sailed, 
just what we are headed for and 
about when we may expect to arrive. 

The high point in their findings to 
date seems to consist in that the rate 
at which workers are being displaced 
by machines is greater than the rate 
at which new jobs are being created, 
which would mean that we could look 
forward to a continuous and increas- 
ing problem of unemployment, 

The old saw “You can prove any- 
thing by figures” is just as true today 
as it ever was. We won’t go as far 
as some of their fellow-scientists, who 
denounce these men as “techno- 
crazy,” but we would like to submit 


a few figures on replacements of 
workers by the machine, 

Let us go back to the spinning ma- 
chine, which was probably the first 
important labor -saving device. The 
invention and perfection of this ma- 
chine increased the productivity of a 
weaver by 700 times. Yet, in 1856, 
some eighty years after the spinning 
machine was invented, the employees 
in the British textile industries num- 
bered 379,000 as compared with 218,- 
000 twenty years previous. By 1914 
the number of employees in this in- 
dustry had reached 689,000. Thus 
while the population was doubling, 
the number of workers in this highly 
mechanized industry was trebling. 
Certainly there is no evidence of 
technical unemployment here. 

The printing industry is another 
industry in which hand work has 
been displaced by machines at a rapid 
rate in recent years. It is estimated 
that machines have multiplied the 
production per man by from three to 
four times within the last thirty 
years, yet the number of persons em- 
ployed in the printing trades today is 
three times aS many as were em- 
ployed in this industry fifty years ago. 
Again the theory of technical unem- 
ployment is disproved. These exam- 
ples could be multiplied by hundreds. . 

According to James S. Thomas in 
“Nation’s Business,’ the drop in 
American industry between 1920 and 
1928 released approximately 2,000,000 
workers, That is a huge army to be 
thrown upon the streets, and repre- 
sents the loss of a vast sum in wages 
and salaries — but wait! 

During that same period the num- 
ber of workers employed in the driv- 
ing and servicing of automobiles — a 
product of the machine age — in- 
creased by 750,000. Expansion in in- 
surance fields increased the number 





1933 





January, 1933 


of insurance agents by another 100,- 
000. Electric refrigeration, oil heat, 
and improvements in light and power 
provided employment for another 
100,000. Construction work and man- 
agement provided jobs for an addi- 
tional 100,000, and motion picture 
theatre employees increased by 125,- 
000. Radio— also a development of 
this machine age — created jobs for 
200,000 people during this same 
period. ‘The increase in travel, due 
largely to the automobile, has made 
necessary increased hotel and restau- 
rant facilities for which an additional 
force of 750,000 people is required. 
“Altogether,” Mr. Thomas says, 
“while the machihe was displacing 
some 2,000,000 workers in America, 
the increased efficiency made possi- 
ble by the machine was providing jobs 
for more than 2,500,000 people direct- 
ly and some 2,000,000 more indirect- 
ly.” The difference more than ac- 
counts for the increase in population 
during the period. At the same time 
the per capita earning power was in- 
creased and the standards of living 
were raised. 

Again we say — as we have said in 
previous issues of MODERN MACHINE 
SHOP — that while hundreds of thou- 
sands of people in this country are 
without shoes, clothing, fuel, furni- 
ture, and food, the absence of founda- 
tion for the theory of over-production 
is obvious. With warehouses on the 
one side filled with food, clothing, and 
other necessaries of life, while on the 
other side are thousands of people 
who are suffering for the lack of 
these same necessaries, the problem 
is obviously one of distribution. When 
the needs of the destitute and suffer- 
ing have been filled, if there is any 
surplus, then — and not until then — 
will we be ready to listen to theories 
concerning the evils of over-produc- 
tion as caused by the development of 
labor-saving machines. 
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SHARPEN 


One of Many Uses of the New Hand-ee 


Grinder. Plug in anywhere. Works on 
A. C. or D. C. 10,000 r.p.m. 








A SE REIS PURI RSE ORR NN OCTET 
* ‘ tan? 


Gun taps, all types of machine and hand taps, 





Acorn dies, round dies, die chasers sharpened 


—Ground to the proper shape of cutting edge 
for the metal being threaded. 

Use-the Hand-ee Grinder at the machine or 
at the bench for light grinding in hard-to-get- 
at places, experimental models, etc. Smooth 
off, touch off, dress up with machine efficiency. 
Sold on five-day free trial, direct or from your 
supplier. $10.00, with three wheel shapes free. 
Order today. 


M. C. TOOL COMPANY 


110 South Aberdeen Street, CHICAGO, ILL. 
DETROIT, 14 Smith St., Telephone, MAD. 1715 


M. C. TOOL CO., 110 S. Aberdeen St., Chicago 


Send Hand-ee Grinder for 5-day trial. Price 
$10 with the three wheel shapes checked below. 


v 
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Campbell Rapid Precision Cut- 
Off Machine 


A rapid precision cutting off machine 
that is especially adapted for the cut- 
ting of hard materials such as hardened 
steels, tool steel, glass tubing, nickel, 
and so on, and plastic materials which 
are difficult to cut or which dull ordi- 





Campbell Rapid Precision Cut-Off Machine 


nary cutting tools rapidly, has been 
placed on the market by Andrew C. 
Campbell, Inc., Bridgeport, Conn. The 
feature of the machine is that the cut- 
ting is done while the work is immersed 
in a coolant, by a thin rubber-bound 
carborundum wheel rotating at high 
speed, the rate of cut being regulated 
automatically by an oil dashpot fitted 
with a variable outlet orifice. 

The machine makes a clean, smooth 
cut without glazing, burning, or burring 
the piece, and the dimension of the cut 
piece can be held within close limits, 
said to be not more than 0.001 in. in 
some cases. As the piece is submerged 
during the cutting operation, any ten- 


dency to burn is eliminated. The coolant 
takes care of the cuttings and also 
minimizes the wear on the wheel so 
that maximum life is obtained. 

For convenience in feeding, the spin- 
dle is mounted on one end of a pivoted 
arm and the motor that drives it is 
mounted at the opposite, or rear, end. 
Double V-belt drive is: provided, the 
motor having a pivoted mounting which 
permits of ready adjust- 
ment for belt tension. 
The. spindle is mounted 
in ball bearings. 

In. action, the wheel 
moves downward into 
the work, which is held 
in a quick-acting clamp 
comprising a spring-de- 
pressed lever that holds 
the work firmly in a 
pair of submerged V- 
blocks, one of which is 
adjustable. The down- 
ward motion of the 
wheel is controlled in 
part by an adjustable 
counterweight and in 
part by a dashpot, the 
plunger of which moves 
downward as the arm 
swings and the cut pro- 
ceeds. The outlet orifice 
in the dashpot is adjust- 
able to control the rate 
at which the arm lowers. 
Electric contacts close as soon as the 
cut is completed, lighting a lamp and 
thus notifying the operator that the cut 
is finished. 

The bed of the machine is of cast iron, 
mounted on a single pedestal and sur- 
rounded with a rim by which the coolant 
is retained. A trough can be applied, 
as shown in the illustration, to handle 
long work, the bed without the trough 
accommodating work to 20 in. in length. 
The machine is available in two sizes, 
equipped with 1 and. 2 h.p. motors. In 
both the maximum wheel size is 16 in., 
to take stock up to 3 in. diameter. The 
spindle speed is 1,800 r.p.m. Parts that 
are submerged are made of bronze. 
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Waldron All-Steel Silent Gear 


The combined qualities of silence and 
long wear are said to be the features of 
the all-steel silent gears and gear blanks 
now being marketed by the John Wald- 





Waldron All-Steel Silent Gear 


ron Corporation, New Brunswick, New 
Jersey. The gears are manufactured by 
a method that combines with the 
strength and long life of steel the added 
advantages of silent operation and self- 
lubrication. 

The gear blanks are built up of thin 
sections or laminations of sheet metal, 
coated with graphite and subjected to 
tremendous pressure. The gear, when 
cut and finished, has the appearance of a 
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ground steel gear of ordinary construc- 
tion. However, the laminated construc- 
tion prevents noise vibrations from be- 
ing transmitted, with the consequence 
that the gear is silent in operation. 
Waldron All-Steel Silent Gears are said 
to be free from brittleness and tooth 
breakage, due to the fact that the lam- 
inations are strong, elastic, and ductile. 
The gears may be mated with each other 
or with gears of other materials, and are 
frequently employed as pinions or idlers 





STANDARDIZED 
A EE ROT, 
DIE SETS 


Standardized Die Sets, embodying 
many exclusive features, and a list- 
ing of more than 95,000 stock sizes, 
afford a service that is unsurpassed. 


Send For Our New 208-Page Catalog 


E. A. Baumbach Mfg. Co. 


1806 S. Kilbourn Ave., Chicago, III. 














SPEED 


SPOT WELDERS 


OVER 20,000 IN USE 





Made foot-operated and automatic motor drive. For welding 
from .0005” to 54” combined thickness. 


Welders ne fine work SUBMIT YOUR 
priced as low aaa $55. OO PROBLEMS 


EISLER ELECTRIC 
. 761 South 13th Street NEWARK, NEW JERSEY 
Manual Distributor and Dealer Connections Desired 











Automatic 
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in spur gear trains to dampen vibration 
and secure noiseless operation. Gears 
are available finished, or blanks may be 
had in standard or special sizes. 


“Midget” U. S. Electric Drill 


An electric drill that can be operated 
in exceptionally small quarters, to be 
known as the ‘‘Midget,’’ has been an- 
nounced by The United States Electrical 
Tool Company, 2471 West Sixth Street, 
Cincinnati, Ohio. The drill is only 8 in. 
long and weighs but 3% lb., making it 
easy to handle and convenient to carry. 





The Mummert-Dixon 
Spot Facer 








...enables you 
to machine ac- 
curate and smooth 
surfaces on small 
bosses, etc., in less 
time than by any other 
method. Better investi- 
gate! Send for a bulletin. 


MUMMERT-DIXON CO. "SuNoven’ra 








PROTECTS HANDS 


Rubbed into the hands be- 
fore starting work—forms 
a protective film. 

Not greasy or sticky. 
Washes off in running wa- 
ter, taking all oil, grease, 
paint and dirt with it. No 
hard scrubbing necessary. No chapping or 
cracking. Send 10c for a generous sample. 


THE STANLEY CHEMICAL COMPANY 


EAST BERLIN CONNECTICUT 


| HAND SAVE | 


THE Graney cramcat © 
~ caer semen comm y 
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The ‘‘Midget’”’ is compactly built, hav- 
ing an aluminum body and double reduc- 
tion, hardened chrome manganese steel 
gears which operate in a grease-tight 
compartment. It is powered by a ball 





“Midget” U. S. Electric Drill 


bearing universal motor, and is equipped 
with a 4-in. screw-back chuck. The 
handle is securely bolted to the body, 
but can readily be removed when neces- 
sary. Every part of the tool is designed 
for maximum service and workmanship 
is of the usual “‘U. S.’’ quality. 


Wel-Don Tool Room Kit No. 1 


The Weldon Tool Co.,.1426 West Third 
Street, Cleveland, Ohio, is now offering 
a convenient kit that is designed to 
preserve end mills in the tool room from 





Wel-Don Tool Room Kit No. 1 


loss or damage. The kit contains a 
complete set-up of end mills, both 
roughers and finishers, from % in. to % 
in. diameter, inclusive, together with a 














THE AVEY DRILLING MACHINE CoO. 


In Your Shop.. he 


AVEY Motor Driven Drilling 
Units can be operated while 
other operations are carried 
on. Get extra holes free. 


Write today for details and 
instances of unusually profit- 
able applications. No obliga- 
tion. 





CINCINNATI, OHIO 
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wrench and tool holder that takes the 
%-in. parallel shanks with which the 
mills are provided. 

The end mills from ¥% in. to % in. 
diameter are of the double-end type, 
the y-in. and %-in. being of the single 
end type so that they can be used in 
the same tool holder as the smaller 
sizes. Each article in the kit is held 
in a wood chock, which makes it easy 
to note the absence of any tools that 
are missing. The closing of the box lid 
clamps each tool firmly in position in 
the kit and prevents the tools from 
striking each other. 


Threadwell Hexagon Opening 
Die 

A die that can.-be removed from a 

thread after cutting without the neces- 

sity of backing off, or which can be 

positioned at any point on a thread 
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Threadwell Hexagon Opening Die 


without being threaded on from the end, 
has been placed on the market by The 
Threadwell Tool Co., Greenfield, Mass. 
The die is provided with a hinge and 
lock so that it can be easily opened, and 
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as easily locked in position by turning 
the lock screw one-half turn. 

When closed and locked, the die is as 
rigid as a solid die and is as efficient in 
the cutting of new threads as any die 
of the solid type. It is especially effi- 
cient in the rethreading of jammed or 
bruised threads, as it can be clamped 
in position at any point on the thread. 
When the jammed threads are at the 
end of the screw, the die can be posi- 
tioned on the thread back of the end 
and threaded off the end, producing a 
clean thread. 

The hexagon shape of the die permits 
the use of any kind of holder available, 


THIS 
and ‘ey 


Other 
Instruments 





are made by the 
Societe 
Genevoise 
for the 


Measurement 
of Internal 
Diameters 





Instruments for small, deep holes, for 
ball bearings as small as 4 mm., and for 
larger rings and bearings. 

Write, stating dimensions of holes you 
have to measure and we will recommend 
the best equipment. 


THE R.Y. FERNERCO. 


1133 Investment Blidg., Washington, D.C. 











No. 1 Capacity 0 thru 3/32” wire, $1.25 
No. 2 Capacity 0 thru 3/16” wire, 2.50 
No. 3 Capacity 0 thru 5/16” wire, 5.00 





HJORTH Perfection SPRING WINDER 





HJORTH LATHE & TOOL CO. 


Will Earn Its Cost in One Day 


The HJORTH Perfection Spring Winder 
offers the ideal means of winding exten- 
sion, compression, torsion, taper, double 
taper, or left hand springs. Try one in 
your shop. 


60 STATE ST. 
BOSTON, MASS. 
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such as a vise or wrench. It is adjust- 
able for tight or loose fits, and can be 
supplied in any standard or special size. 


Merkle-Korff Reversible Power 


Reduction Unit 


The Merkle-Korff Gear Company, 215 
N. Morgan Street, Chicago, IIll., has 
augmented its line of precision power 
reduction units by the addition of a unit 





Merkle-Korff Reversible Power Reduction Unit 


containing a two-pole reversible motor. 
It is designed to start, stop, and run 
in either direction under the control of 
a switch of the simplest possible de- 
sign. The 115-volt, 60-cycle current is 
considered as standard, although special 
units can be furnished for any voltage 
from 15 to 130 and for any frequency 
from 25 to 60 cycles. 

The unit operates at a full load speed 
of 1,500 r.p.m., and a no load speed of 
2,600 r.p.m., and can be furnished with 
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either horizontal or right angle drive. 
Over-all dimensions are: Depth, 3,4 in. 
Height, 3, in.; Width, 33} inches. 


*“Hand Save’’ 


The Stanley Chemical Co., East Ber- 
lin, Conn., is now marketing a product 
known as ‘Hand Save’’ which, when 
rubbed into the hands or arms, forms 
a protective film that is said to be im- 
pervious to grease, oil, paint, lacquer, 
varnish, and other similar substances. 
It is especially useful in the machine 
shop for use where the operator is re- 
quired to have his hands in oil a large 
part of the time, such as in the opera- 
tion of screw machines, turret lathes, 
etc. The manufacturers claim that 
“Hand Save’’ keeps the skin healthy 
and prevents cracking or chapping. 

The product, which is in paste form, 
is neither sticky nor greasy and can 
easily be washed off the hands with 
running water. It is marketed in one- 
pound cans. 


Colonial Broach Catalog No. B-62. 
This catalog, issued by Colonial 
Broach Company,’»145 Jos. Campau 
Street, Detroit, Michigan, comprises a 
complete reference book on modern 
broaching equipment. It contains 90 
pages, 8% x I1l-in. in size, printed on 
heavy enameled stock. The text com- 
prises a complete catalog of the kinds, 
types, and sizes of broaches made by 
this firm, and includes a number of 
pages of information regarding the use 
and care of broaching equipment in 
general. 

The book is profusely illustrated with 
pictures of the broaches and equipment 
with which they are used, and a num- 
ber of drawings of the various jobs are 
included in the natural blue-print color. 
Copies of the book are available to me- 
chanical executives. 





CULLMAN SPROCKETS 


Speed Reducers, 
Lathe, Shaper 
and Milling 
Machine Drives. 
Send for Catalogues 


CULLMAN WHEEL CO. 


1336 ALTGELD STREET CHICAGO 











ANNOUNCING 


imoroed OLIVER 


DIE MAKING MACHINE 
With Many 
New Features 


Send for our new bul- 

letin and learn how 

to cut die costs 30% 
to 60%. 


OLIVER INSTRUMENT CoO. 
1430 E. Maumee Street, Adrian, Michigan 
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Were your visit 


to the Motor City 
is for Business or —& , 

Pleasure or Both...... Youll find greater 
comfort, conven- 
ience and economy 






OUR NEW CATALOG 


“Grinding Wheels 
on Shanks’’ 


is now ready. Shows wheels to fit any machine; 
wheels for anything from steel to stone, from 
glass to brass—complete assortment of shapes, 
sizes and kinds. 












OUTSIDE ROOM Gives latest information on grinding wheels 


SINGLE $25° aND UP useful at 1,000 or 100,000 r. p. m., for getting 
douse $35° ano uP into places hard to get at, for touching off, for 
Main Dining Room & Cotiee grinding out holes either open or blind Write 
Shop - gon have today for this new catalog. No obligation. 
& purified air the year 

NOW BAKER OPERATED CHICAGO WHEEL & MFG. CO. 
affording that cordial 110 S. ABERDEEN ST. CHICAGO, ILL. 








hospitality for which 
Baker Hotels are famous. 





1 


100 reyes a inh T= see 




















MECHANICAL DEVICES 


of every description—com- 
pletely assembled or 


STAM acer 


GEARS iSras 


Gears, speed reducers, 

sprockets, thrust bearings, 
flexible couplings, pulleys, 
etc. A complete line is 
carried in our Chicago 








Quantity stock. Can also quote on 

Production s gears of any kind. 

or nd us your blue prints 

Sennil and inquiries. 

oe e Write for Catalog No. 80 
uns , 

‘eit CHICAGO GEAR WORKS 

GER DING BROS. 769-773 W. Jackson Blvd., Chicago, III. 


Mechanical Productionists 5 E. 3rd St., Cincinnati, Ohio 














| The Heart of the Tool — 


YW) YW’ TI 0-@A, The spindle is the most important 

EE Mee part of any machine tool. That’s why 
YHA machine tool builders are so partic- 
ular about their spindles and use 
American Hollow Bored products. 
They are sure of high quality, dependable forgings and quick service. 






“Bored Straight Get complete information on our spindles, shafts and hydraulic cylinders. 
al WRITE FOR PRICES 
True to Size” 2000 Raspberry St. 


American Hollow Boring Co. inc, Pemeyivania 
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For Your Catalog Library 


Check any of these useful publications that you want, write your mame, firm name, title, and 
address on the margin, then tear out the page and send to Modern Machine Shop, 128 Opera 


Place, Cincinnati, Ohio. 


They will be forwarded to you promptly without cost or obligation. 


Piease restrict your list to not more than ten. 


Lubrication by Barrel-To-Bearing System: The most 
modern system of lubrication for machine tools is 
described in a folder that can be had by writing to 
Alemite Corporation, 2680 N. Crawford Ave., Chicago, 
Il 


.. 

Chucks—Key and Keyless: Bulletin No. 120A, issued 
by T. R. Almond Mfg. Co., Ashburnham, Mass., de- 
scribes and illustrates the line of key and keyless 
geared nut and ball bearing drill chucks made by this 
firm. Copy free upon request. 

Cut Your Sawing Costs: ‘‘Lenox’’ hack saw blades and 
band saws are guaranteed to effect savings on your saw- 
ing operations. Write for information to American Saw 
& Mfg. Co., Springfield, Mass. 

Machine Shop Accessories: Catalog B-27, issued by the 
Armstrong Bros. Tool Co., 328 N. Francisco Ave., Chi- 
cago, Ill., describes the line of tool holders, boring tools, 
wrenches, pipe tools, ratchet drills, lathe dogs, and other 
tools manufactured by this company 

“Atlas”? Bench Lathe: A 9-in., screw cutting, self- 
contained, motor-driven bench lathe is now being built 
by Atlas Press Co., Kalamazoo, Mich. Write for cir- 


cular. 

Hold Odd-Shaped Pieces Securely: A vise in which odd- 
shaped work can be held securely without the need of 
special jaws or fixtures is described in a folder that has 
been issued by The Avey Drilling Machine Co., P. 0. 
Box 487, Cincinnati, Ohio. Copy free upon request. 

Drop Forged Steel Die Sets: The economy and other 
advantages of drop forged steel die sets, which are now 
being made by E. A. Baumbach Manfg. Co., 1806 South 
Kilbourn Avenue, Chicago, Ill., are explained in a folder 
that can be had by addressing this firm. 

Gears Of All Kinds are described and illustrated, 
ith specifications, in Catalog 80, which has been 
issued by the Chicago Gear Works, 769-773 West Jack- 
son Blvd., Chicago, Ill. 

Mounted Grinding Wheels for use in small holes such 
as are found in bushings, dies, gears, tools, etc., are 
described in a catalog that has been issued by the 
Chicago Wheel & Manfg. Co., 110 S. Aberdeen St., 
Chicago, Ill. Copy free upon request. 

Diamond Boring: The newest methods of diamond 
boring all kinds of bearings, gears, motor frames, 
small bushings, and other similar work are outlined in 
a bulletin that also describes and illustrates three new 
diamond boring machines. A copy can be had by 
addressing the City Machine & Tool Works, 1521 East 
Third Street, Dayton, Ohio. 

Infermation for Broach Users: Catalog B-62, issued 
hy Colonial Broach Co., 145 Jos. Campau St., Detroit, 
Mich., is a complete reference book on modern broach- 
ing. Copy free upon request. 

Cut Your Power Costs: Many plants are wasting money 
on excess power. Learn how your power costs can be 
reduced by writing to Condenser Corporation of America, 
261 Cornelison Ave., Jersey City, N. 

Motorize Your Cone Pulley Lathes: An attachment 
that can be applied to your lathe with four bolts makes 
it possible to motorize and modernize your lathes. Write 
for information to Cullman Wheel Co., 1336 Altgeld St.. 
Chicago, 1 

Steel Spacing Washers: Milling jobs can be set up 
quicker by using standard spacing washers, made by 
Detroit Stamping Co., 3445 West Fort Street, Detroit, 
Michigan. Write for information. 

“‘Speed’’ Spot Welders for welding metals from 0.0005 
in. to 5@ in. thick are described in a catalog that can 
be had by addressing Eisler Electric Corp., 761 South 
13th Street, Newark, N. J. 


The Red Liner is an automatic machine that inspects 
gears under conditions similar to those of actual opera- 
tion, and charts errors on a 200-to-1 scale. Write 
Fellows Gear Shaper Company, Springfield, Vt., for 
booklet. 

Performance Data On Swiss Jig Borers: This 36-page 
pamphlet shows various types of jobs from a power shovel 
turntable jig to a television disc, drilled and bored on 
Societe Genevoise High Speed Precision Borers, giving data 
as to size of holes, accuracy and time savings. Free 
upon request to The R. Y. Ferner Co., 1008 K Street, 
N. W., Washington, D. C. 

Formica Sitent Composition Gears: A booklet telling 
about the uses and advantages of Formica Silent Shock 
Absorbing Gears, and containing a considerable amount 
of valuable data with rules and tables for laying out, 
cutting and using gears. Sent free by Formica Insula- 
tion Co.. 4632 Spring Grove Avenue. Cincinnati. Ohio. 

Stampings of any kind or size can be obtained from 
Gerding Brothers, 5 East Third Street, Cincinnati, Ohio. 
Write for particulars. 

Dynamie and Static Balance: Full information as to 
what static and dynamic balance means, the necessity 
for correct balance in rotating parts, methods of dis- 
covering and correcting unbalance, and the uses of 
balancing equipment can be had without charge by 
addressing Globe Tool & Engineering Co., Dayton, Ohio. 

Ball and Roller Bearings, either journal or thrust. 
for all purposes and in all sizes, are described and illus- 
trated in catalog No. 9 which has been issued by The 
Gwilliam Company, 360 Furman Street, Brooklyn, N. Y. 
Copy free upon request. 

Grinding, Polishing and Buffing Machines of the latest 
types are described and illustrated in a series of bulle- 
tins that have been issued by the Hammond Machinery 
Builders, Kalamazoo. Mich. Copies free upon request. 

Precision Bench Lathe Work can only be done on 
finely-built, accurate machines. The complete line of 
Hjorth Precision Bench Lathes is described and _ illus- 
trated in a catalog that has been issued by Hjorth 
Lathe & Tool Company, 60 State Street, Boston, Mass. 
Copy free upon request. 

Threading Machinery: Complete catalogs of individual 
bulletins covering the pipe threading and cutting ma- 
chines, bolt threading machines, or die heads made by 
Landis Machine Co., Waynesboro, Penna., may be had 
upon request from this firm. State size and type of 
machine or die head concerning which information is 
required. 

Alr-Operated Work-Holding Devices: A booklet show- 
ing how air-operated chucks and devices of various 
kinds can be applied to different kinds of machines to 
save time and labor has been issued by The Logans- 
port Machine (o.. Logansport, Ind. 

Grind at 40,000 R.P.M.: The Kipp Blue Midget 
40,000 r.p.m. air grinder, weighing 7 oz., is described 
in a folder that can be had by writing to Madison- 
Kipp Corporation, 219 Waubesa St., Madison, Wis. 

Master Complete Power Drive: Booklet S210, issued by 
The Master Electric Company, 104 Davis Ave., Dayton, 
Ohio, describes and illustrates the Master Geared-Head 
Motor in service, with applications to all kinds of 
drives. Copy gratis. 

“‘Hand-ee’’ Grinder: A grinder for use on dies, tools, 
and other fine work, made to fit the hand, weighing one 
pound, with plug to operate from light socket, is described 
in a folder that can be had by addressing the M. C. 
Tool Co., 120 South Aberdeen St., Chicago, Ill. 

Compound Spot-Facing Tool: A spot-facing tool re- 


tracting, serrated roughing cutters and fixed finishing 
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cutters in the same tool will break up the scale easily 
and do accurate work. Write for bulletin to Mummert- 
Dixon Co., 120 Philadelphia St., Hanover, Penna. 

Gall and Koller Bearing Data Sheets: A complete set 
of data sheets showing all the dimensions and loads at 
given speeds, and giving instructions for mounting pre- 
cision ball bearing and Hoffmann roller bearings, can be 
obtained without charge by addressing the Norma-Hoffmann 
Bearings Corporation, Stamford, Conn. 

“Commercial Lapping for Close Limits and High Pro- 
duction” is the title of a booklet that discusses oand 
and machine lapping, types of lapping tools and ma- 
chines, workholders for machines, preparation of laps, 
preparation of work for lapping and other important 
points. A copy may be had by addressing Norton Com- 
pany, Worcester, Mass. 

Die Making Machines: How dies, templates, gages, 
ete., can be sawed out, filed, and lapped easily and ac- 
curately on Oliver die making machines is fully de- 
scribed in a bulletin issued by the Oliver Instrument 
Company, 1430 Maumee Street, Adrian, Mich. Mailed 
upon request. 

Good Gears of all kinds—spur, spiral, bevel, worm, 
hypoid—in fact. any kind or type of gear desired, large 
or small, machined to an excellent finish and the highest 
degree of accuracy, may be obtained from Perkins Machine 
& Gear Co., 151 Circuit Ave., Springfield, Mass. Write 
for estimates. 

. Beneh Lathe Mounting and Driving Equipment: Bul- 
letin 120-A, issued by Rivett Lathe and Grinder Cor- 
poration, Brighton, Mass., contains complete descrip- 
tions and illustrations of modern and _ conventional 
countershaft, individual motor drive jackshaft, and speed 
box motor drive, also benches, cabinets, oil pans, etc. 
Copy free upon request. 

Automatic Lubrication: Individually motor-driven pumps 
that keep the work flooded with lubricant are described 
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in a booklet that has been published by the Ruthmap 
Machinery Co.. Front and Pike Sts.. Cincinnati. Ohio. 

Steel Stamps and Marking Dies: Full information as 
to steel stamps, steel roller dies, embossing dies, and 
embossing rolls made by the Schwerdtle Stamp Co., 10 
Cannon Street, Bridgeport, Conn., can be had by writ- 
ing this firm. 

The Advantages of Abrasive Cutting by the use of a 
new type of miter saw as applied to the cutting of bar 
stock, tubing. metal moulding and so on are told in a 
bulletin that can be had by addressing The Tannewitz 
Works, Grand Rapids, Michigan. : 

A Self-Starting Hack Saw Blade: The Milford Duplex 
blade is made with fine teeth on the front end, to 
start the cut on the first stroke. Write The Henry G. 
Thompson & Son Co., New Haven, Conn. 

Electrically-Driven Portable Tools: The ‘U. S.” line 
of electric drills, die grinders, surface grinders, tool- 
post grinders, and bench and floor grinders is described 
in Catalog No. 33, published by The United States 
Electrical Tool Co., 2471 West Sixth Street, Cincin- 
nati, Ohio. Copy free. 

Universal Motorized Speed Reducers for any speed, any 
kind of drive, and any horsepower to 50 are described 
in a bulletin that can be had by writing to Universal 
Gear Corp., 19th and Martindale, Indianapolis, Ind. 

“Extra Value’? Hack Saw Blades: Hack saw blades 
made of an alloy in which molybdenum is used, and 
which are said to withstand shock and wear to an unusual 
degree are now being made by Victor Saw Works, Middle- 
town, N. Y. Full particulars will be sent upon request. 

Double-Life End Mills: Weldon Double-End Type End 
Mills, made with blades on each end, are described in 
Catalog No. 6, issued by The Weldon Tool Company, 
1426 West Third Street, Cleveland, Ohio. Other small 
tools made by this firm are also described and illus- 
trated in this catalog. 








art of machine tool work is founded. 


form the basis for the development o 
cutting operations. 


lathe, and grinding machine. 





A New Book 
MACHINE TOOL WORK 


FUNDAMENTAL PRINCIPLES 


A thorough introductory treatment of machine tool work 


by WitiiAM P. TURNER 
Professor of Practical Mechanics, Purdue University 
424 pages, 6 x 9, 536 illustrations—$3.00 


Tuts book offers a systematic introductory 
manual of instruction in the fundamental principles 
of machine tool work. It will be found helpful by all 
workers, especially beginners and apprentices, who 
wish to better understand those basic principles 
upon which the more advanced highly specialized 


The book explains all the underlying pein that 
machine tool 
These basic principles of cutting 9. Serews and Screw Threads 
feeds — speeds, ~~ of hee aoe oo . ary 10. The Shaper and the Planer, 
the tools to cutting work, are studied in the detailec ‘hg , ’ 
operation of standard types of machines: the lathe, 11+ he, Milling Machine and Its 
planer, shaper, drill press, milling machine, turret 


FOR COPIES OF THIS BOOK SEND TO 


MODERN MACHINE SHOP ’ 
128 Opera Place, Cincinnati, Ohio 


CONTENTS 


. General Shop Instructions 
Tool Shapes for Cutting Metal 
Cutting Speeds and Feeds 
Metals Commonly Used in 
Machine Tool Work 

The Lathe and Lathe Work 
Tapers and Taper Turning 

. Boring and Facing 

. Kinds of Fits and Fitting 


Oot 


ou 


on 


Their Work 


2. Gears and Gear Cutting 

3. The Turret Lathe and Turret- 
lathe Work 

14. Drilling Machines and Drilling 

15. Keys and Keyways 

16. The Grinding Machine and 

Grinding Methods 

17. Miscellaneous Problems in 

Machine Tool Work 
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Performance.... 


Proves the Value of 


Cincinnati “HYPRO” Openside 
Planers 


SERS of the Cincinnati “HY- 

* PRO” Openside planers know 
that these machines may be de- 
pended upon to do the rough work 
as well as the accurate work .. . and 
do both at a profit. 





That is why you'll usually find a 
Cincinnati “H Y PRO” Openside 
planer wherever there is planer work 
to do. 











But, that’s not the whole story . 
there are many features of the Cin- 
cinnati “HYPRO” Openside planer 
that you should know about. Write 
us for details. 











Cincinnati 
The sé HYPRO” 
e . “ Openside 
Cincinnati Planer Planer 
Company 


CINCINNATI, OHIO 
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The Depression Helps Us 


More concerns are trying Self-tapping Screws 
— the modern, cheaper means of making secure fastenings 


And 7 out of 10 trials show a Saving 


During 1932 alone, more than twelve 
hundred manufacturers, seeking a 
way to lower production costs, asked 
us for samples of Seif-tapping Screws 
for test purposes. And 7 out of every 
10 concerns who tried the Screws 
found a simple and effective way to 
save money. 


Probably you, too, are faced with 
the job of making a better product 
at lower cost. Self-tapping Screws 
may help you do it. If your product 
requires fastenings to sheet metal, 
steel, cast iron, die castings, brass, 
Bakelite, slate, ebony asbestos, it will 
certainly pay to try the modern, 
cheaper means of making fastenings. 


You might equal 
these typical savings 


A maker of an 
electric refrigera- 
tor formerly 
fastened exterior 
cabinet metal to 
a wood frame 
with wood screws. 
By adopting Hardened Self-tapping 
Sheet Metal Screws it was possible to 
build a stronger cabinet without a 
wood frame, at a saving of a dollar 
on each refrigerator. 





In assembling sheet metal parts of a 
well known electric range, the use of 
Hardened Self-tapping Sheet Metal 
Screws inst of hine screws 
obviated the use of tap plates and 








detailed layouts, saved material, and 
strengthened the range assemblies. 


A manufacturer of metal furniture 
once used machine screws to join 
parts made of 20 
gauge auto body 
stock. Changing 
to Hardened 
Self - tapping 
Sheet Metal 
Screws eliminated 
13 difficult tap- 
ing operations 
on a mirror assembly alone, and re- 
duced assembly costs in general 33 
per cent to 50 per cent. 





A concern making vending machines 
was able to cut in half the cost of 
making fastenings to die cast parts 


by using Hardened Metallic Drive 
Screws in place of machine screws. 


Scores of other examples can be 
given of the way these 
unique Screws have 
eliminated tapping, 
maintenance # f tap- 
rib equipment, trou- 

esome riveting, and 
unhandy bolts and 
nuts, with large savings. 





Get the Money-Saver Test Bag 
and cut costs in 1933 


A few minutes spent in trying Self- 
tapping Screws may show you how 
to materially reduce fastening costs 
in 1933—without changing designs 
or praduction routine—and without 
sacrificing fastening security, for un- 
biased tests prove that Se! f-tap ee 
Screws make stronger as wel 
cheaper fastenings. 


Clip the coupon, now. Attach to it 
a brief description of one or more 
assemblies. Our Fastening Specialists 
will tell you whether you can use 
Self-tapping Screws to advantage, 
and send a "Money-Saver Test Bag" 
of samples for a trial. 








type < 
For making rarer to sheet metal up 
todoe aluminum, die castings, Bakelite, 
7 etc. Turn Screw into drilled, 
*] pierced or molded hole. It 
£21 forms a thread in the material 
|) es it turns in. Can be removed 
Jan 

















Which Selt-tapping Screw Meets Your Need? 


Type “‘U’ Hardened Metallic Drive Screws 
This type of Self-tapping Screw is used 
for making permanent fastenings to iron, 
brass and aluminum castings, 
steel, Bakelite, etc. Hammer 
Screw into drilled or molded 
hole. It forms a thread in the 
material as it is driven. 











many tapping operations, eliminat 


PARKER-KALON ANardened Self-tapping Screws 


PAT. IN U. 8S. AND FOREIGN COUNTRIES 





Tell me whether bli 


4 Shed 








Address ... 


ETC LIE AAC 


a “Money-Saver Test" if you send samples and recommendation 
Name and Title... 


Parker-Kalon Corporation, Dept. E, 192-196 Varick Street, New York, N. Y. 
on attached sheet cen be made cheaper with Self-tapping Screws. I'll mase 
s—Free. 

















THE COMPLETE LINE 


You choose electric motor equip- 
ment from list of many standard 
makes. 


Unlimited range of output speeds. 


Fractional and Integral Horse- 


powers. 


Vertical, Horizontal or Right- 


Angle drives. 


Surpassingly efficient and compact 
Universal Heliocentric Speed Re- 
ducer element. 


UNIVERSAL GEAR CORPORATION 


NINETEENTH AND MARTINDALE, 


INDIANAPOLIS, INDIANA 


Also individual Speed Reducers, Clutches, etc. 





1st ) 


*\ \ 


U. S. TYPE HLLU 
PRECISION 
LATHE GRINDER 


in 1915 — Still the Leader! 


Eighteen years ago, at the Panama Pacific 
International Exposition at San Francisco, the 
judges pinned the blue ribbon on this U. S. 


Precision Lathe Grinder. 
Today it still is the leader 
for accurate grinding in 
shops, large and small, all 
over the world. 


Considering everything — 
construction — per- 
formance — operating cost 
— maintenance — etc., 
there is no other portable 
grinder in the class with 


this U. S. Type HLLU. 


It has a wider 
range for accurate grinding 


internal and surface) than any other built. 
It is unexcelled for use on 10” and larger 
lathes, and will grind within 2” of the max 


imum lathe swing. 


Whether or not you are 
considering an immediate 
purchase of a grinder (or 
any other electrical tool) 
you should have a copy of 
the U. S. catalog for ref- 
erence. It describes and 
illustrates the most com- 
plete line of Drills, Grind- 
ers, Buffers, Polishers, etc., 
that is built. We shall be 


pleased to give you a copy without charge 
Write today! 


THE UNITED STATES ELECTRICAL TOOL COMPANY 


2471 WEST SIXTH STREET 


CINCINNATI, OHIO 


IN CANADA — MAPLE LEAF ELECTRIC TOOLS, LTD., TORONTO 








